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BIOGRAPHICAL  SKETCH . 


The  second  paper  models  competition  between  health  maintenance 
organizations  (HMOs)  and  between  indemnity  providers  of  health  care.  When 


they  do  not  provide  cnrollccs  with  full  insurance.  Instead,  they  employ 
copayments  to  ration  the  quality  of  treatment  that  patients  obtain.  HMOs  that  do 
not  allow  their  cnrollccs  freedom  of  provider  choice  can  better  enforce  desired 
quality  levels  without  having  to  resort  to  copayments.  HMOs  insure  risk-averse 
consumers  fully.  HMOs  may  also  provide  higher  quality  treatment  to  their 
patients  than  do  hospitals  serving  patients  with  indemnity  insurance. 

The  third  paper  uses  data  from  Florida  hospitals  to  analyze  the  impact  thut 
competition  and  managed  care  have  on  hospital  prices.  I And  that  overall  hospital 
prices  increase  as  markets  become  more  competitive.  However,  prices  at 
hospitals  that  draw  a large  fraction  of  their  patients  from  managed  care 
organizations  either  decrease  or  are  not  significantly  affected  as  markets  become 
more  competitive.  Prices  at  for-profit  hospitals  decrease  while  those  at  nonprofit 
hospitals  increase  with  competition.  The  final  chapter  concludes  the  dissertation. 


’ on  independent  hospitals'  reports  of  patient  needs. 


INTRODUCTION 


The  health  care  industry  is  currently  undergoing  rapid  and  dramatic 
changes.  The  debate  among  policymakers  about  die  implications  of  these  changes 
is  often  based  on  contradictory  anecdotal  evidence;  so  there  is  a pressing  need  for 
rigorous  analyses  of  the  problems  facing  the  health  care  industry.  The  research  in 
this  dissertation  examines  the  impacts  of  recent  changes  in  the  health  care 
industry  using  rigorous  empirical  and  theoretical  methods  of  economic  analysis. 

The  health  care  industry  is  characterized  by  informational  difficulties  that 
make  the  task  of  designing  policies  to  promote  efficient  utilization  of  resources 
extremely  difficult.  In  contrast  to  markets  for  most  goods  and  services, 
purchasing  decisions  in  heath  care  are  typically  not  made  by  the  final  consumer. 
The  private  interests  of  the  parties  involved  in  treatment  decisions  can  often  lead 
to  inefficient  use  of  resources.  For  example,  well-insured  patients  do  not  bear  tile 
full  cost  of  treatment  and  so  have  an  incentive  to  demand  health  care  services  to 
the  extent  that  their  benefits  are  far  outweighed  by  their  costs.  Similarly, 
physicians  and  other  health  care  providers  have  an  incentive  to  over-prcscribc  if 
their  profits  depend  on  the  quantity  of  health  care  services  consumed.  Insurers 
have  an  incentive  to  seek  out  healthy  subscribers  and  to  avoid  those  with  chronic 
or  serious  illnesses.  The  policymaker  typically  does  not  have  the  information 
required  to  enforce  efficient  decisions.  The  purpose  of  this  research  is  to  improve 


our  understanding  of  the  health  care  industry  so  that  resources  devoted  to  health 
care  can  be  put  to  more  efficient  use. 

This  dissertation  consists  of  three  papers.  The  first  paper  examines  the 
cost  reduction  incentives  health  care  providers  face  under  different  reimbursement 
regimes.  The  second  paper  examines  the  insurance  contracts  and  treatment  that 
patients  will  obtain  under  different  systems  of  health  care  delivery.  The  third 
paper  provides  an  empirical  analysis  of  the  pricing  behavior  of  hospitals,  and  the 
impact  competition  and  managed  care  have  on  hospital  prices. 

The  first  paper  is  entitled  "Health  Care  Payment  Systems:  Cost  and 
Quality  Incentives—Comment."  It  analyzes  the  incentives  for  cost  reduction  that 
different  payment  policies  provide  to  profit-maximizing  health  care  providers. 
Ma  (1994)  proposes  a reimbursement  mechanism  that  seeks  to  induce  the  ideal 
level  of  cost  reduction  by  using  a combination  of  cost  reimbursement  and 
prospective  payment  in  a model  where  higher  effort  on  the  part  of  the  health  care 
provider  reduces  treatment  costs.  This  paper  shows  that  a health  care  provider 
facing  a mechanism  of  this  type  generally  will  not  internalize  the  full  benefit  of 
lower  treatment  costs  and  will  not  provide  the  ideal  level  of  cost  reduction. 
However.  I find  that  such  a mechanism  helps  limit  provider  profit  and  is  optimal 
when  the  payer  has  both  efficiency  and  distributional  concerns. 

Tire  second  paper.  "Competition  and  Market  Structure  in  the  Health  Care 
Industry."  models  competition  between  HMOs  and  between  indemnity  providers 
of  health  care  to  analyze  the  insurance  contracts  and  treatment  that  patients  will 
obtain  under  different  systems  of  health  care  delivery.  When  indemnity  insurers 
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have  lo  rely  on  independent  hospitals'  reports  of  patient  needs,  they  do  not 
provide  cnrollccs  with  lull  insurance.  Instead,  they  employ  copayments  lo  ration 
the  quality  of  treatment  that  patients  obtain,  Hospitals  that  serve  indemnity 
patients  compete  aggressively  for  well-insured  palients.  In  equilibrium,  patients 
receive  inefficiently  high  treatment  quality,  HMOs  that  do  not  allow  their 
cnrollccs  freedom  of  provider  choice  can  better  enforce  desired  quality  levels 
without  having  to  resort  to  copayments.  HMOs  allocate  risk  efficiently  so  that 
risk-averse  consumers  are  fully  insured.  HMOs  may  also  provide  higher  quality 
treatment  to  their  patients  than  do  hospitals  who  serve  patients  with  indemnity 


The  third  paper.  "Competition.  Managed  Care  and  Hospital  Pricing,"  uses 
data  from  acute  care  hospitals  in  Florida  to  analyze  the  pricing  behavior  of 

prices.  This  paper  extends  Dranovc's  (1988)  model  to  examine  how  for-profit 
and  nonprofit  hospitals'  pricing  behavior  will  change  as  competition  increases.  I 
find  that  overall  hospital  prices  increase  when  hospital  markets  become  more 
competitive.  However,  prices  at  hospitals  that  draw  a large  traction  of  their 
patients  from  managed  care  organizations  (HMOs  and  PPOs)  either  decrease  or 
are  not  significantly  affected  when  their  markets  are  more  competitive.  Prices  at 
for-profit  hospitals  decrease  while  those  at  nonprofit  hospitals  increase  with 
competition. 

Jointly,  the  three  papers  in  this  dissertation  address  important  aspects  of 
the  ongoing  policy  debate  on  the  evolution  of  the  health  care  industry'.  It  is  my 


hope  that  some  of  the  insighls  stemming  from  my  research  will  he  helpful  in 
designing  policies  that  enable  greater  benefits  to  be  derived  from  the  resources 
devoted  to  health  care. 


HEALTH  CARE  PAYMENT  SYSTEMS: 

COST  AND  QUALITY  INCENTIVES-COMMENT 

Introduction 

Because  the  portion  of  national  income  spent  on  health  care  is  large  and 
increasing,  cost  containment  in  the  health  care  industry  is  a major  policy  concern. 
Therefore,  works  such  os  Ma  (1994)  constitute  important  research.  In  on  elegant 


plans  on  incentives  for  cost  containment  in  the  health  care  industry.  Under  a cost 
reimbursement  plan,  the  hospital  (or  other  health  care  provider)  is  typically 
reimbursed  for  ali  the  treatment  costs  it  incurs.  Under  a prospective  payment 
plan,  the  hospital  receives  a fixed  fee  that  varies  with  the  patient's  diagnosed 
illness.  Ma  demonstrates  how  prospective  payment  plans  provide  ideal  incentives 


the  hospital  to  refuse  to  treat  (that  is.  to  "dump")  patients  with  high  treatment 
costs.  Ma's  research  suggests  that  cost  reimbursement  can  be  used  to  limit  these 
latter  incentives. 

Mo  also  suggests  that  a mixed  payment  system  that  combines  elements  of 
cost  reimbursement  and  prospective  payment  can  provide  ideal  cost  reduction 
incentives  even  when  the  provider  can  refuse  to  treat  high-cost  patients.  The 
mixed  payment  system  pays  a fixed  sum  for  patients  whose  treatment  costs  fall 
below  a specified  threshold  and  reimburses  all  costs  when  their  treatment  costs 


exceed  lhat  threshold.'  Unfortunately,  this  conclusion  is  true  only  in  very  special 

The  primary  purpose  of  this  note  is  to  explain  why  mixed  payment 
systems  cannot,  in  general,  both  provide  ideal  incentives  for  cost  reduction  and 
prevent  the  dumping  of  high-cost  patients.  Essentially,  under  mixed  payment 
systems  the  hospital  has  less  than  ideal  incentives  to  contain  costs  because  it  is 
unable  to  capture  the  full  benefits  of  reducing  the  costs  of  serving  patients  who 
are  paid  for  by  cost  reimbursement.  Thus,  mixed  payment  systems  are  not  always 
a panacea.  Indeed,  I show  that  when  a payer  is  concerned  only  with  efficiency 
issues  and  so  values  patient  welfare  and  hospital  profit  identically  (as  in  Ma's 
analysis),  she  will  prefer  a (pure)  prospective  payment  system  to  a mixed  system. 
I also  show,  however,  that  when  the  payer  has  distributional  concerns  and  so 
values  patient  welfare  more  highly  than  hospital  profit,  she  will  prefer  the  mixed 
payment  system  identified  by  Ma  to  both  a prospective  payment  system  and  a cost 
reimbursement  system. 

My  analysis  proceeds  as  follows.  In  the  second  section  . I briefly  review 
the  key  elements  of  Ma's  model.  I also  show  that  a mixed  payment  system  is 
generally  not  optimal  in  this  setting.  Next,  I show  how'  distributional  concerns 
can  render  a mixed  payment  system  the  optimal  system.  The  final  section 
conduces  the  note. 


Payment  Mechanisms  and  Ideal  Cost  Reduction 


company  or  a public  program  like  Medicare,  contracts  with  a profit  maximizing 
hospital  to  provide  treatment  to  patients.2  For  simplicity,  all  patients  are  viewed 
as  identical  by  the  payer.  (For  instance,  all  patients  may  have  illnesses  in  the 
same  Diagnosis  Related  Group  (DRG).)J  However,  patients  will  ultimately  differ 
in  their  cost  of  treatment.  The  realized  cost  of  treating  a patient  is  denoted 

C6[CL,C"]. 

The  hospital  can  exert  effort,  e.  to  reduce  realized  treatment  costs.  The 
realized  cost  of  treating  a patient  is  distributed  according  to  the  probability  density 
fiinction  f(c:e),  with  the  cumulative  distribution  function  denoted  F(c:e).  Let  C/e) 
denote  the  total  cost  of  treating  all  patients  when  the  hospital  exerts  effort  e.  That 


C(«)=  jcf(c;e)dc.  0) 

Higher  cost-reduction  effort  reduces  total  costs;  so  C"(e)<0.  The  marginal 
benefit  of  effort  decreases  as  more  effort  is  provided;  so  C"(e)  > 0.'1  The 
disutility  incurred  by  the  hospital  from  exerting  cost-reduction  effort  is  p<(c). 


Disutility  increases  at  an  increasing  rate  with  the  amount  of  effort  expended;  so 

pr'(e)  > 0 and  gr*(e)  > 0 , 

The  hospital's  realized  costs  of  treating  individual  patients  can  be  observed 
perfectly  and  costlessly  by  all  relevant  parties.  Only  the  hospital  observes  the 
amount  of  cost-reduction  effort  dial  it  exerts.  The  functional  form  of  f(c;c)  and 
F(c:e)  is  common  knowledge,  as  is  the  way  in  which  effort  affects  realized  costs. 

The  timing  of  the  model  is  as  follows.  First  the  payer  specifies  the 
payment  mechanism  she  will  employ  to  compensate  the  hospital  for  treating 
patients.  The  hospital  then  chooses  the  amount  of  cost-reducing  effort  it  will 
provide.  Treatment  costs  are  then  realized,  and  the  hospital  treats  those  patients 
it  finds  profitable  to  treat.  Finally,  payments  are  made  as  promised. 

A mechanism  that  induces  the  hospital  to  minimize  the  sunt  of  production 
and  effort  costs  will  be  referred  to  as  a first-best  mechanism.  Formally,  a first- 
best  mechanism  induces  the  hospital  to  choose  e*  such  that 

- jcfr{c;  e*  )dc = g/'(e*)  (2) 

Ma  (1994)  shows  that  when  the  hospital  cannot  dump  patients  with  high 
realized  treatment  costs,  prospective  payment  causes  the  hospital  to  internalize 
treatment  costs  and  induces  the  first-best  level  of  cost-reduction  effort,  e*.  Cost 
reimbursement,  in  contrast,  provides  no  incentives  for  cost  reduction. 

When  the  hospital  can  dump  patients  with  impunity,  however,  a purely 
prospective  payment  system  no  longer  induces  effort,  e*.  if  the  payment,  />.  is  set 


below  c , The  hospital  incurs  a loss  on  patients  whose  costs  exceed  p and  so 
refitses  to  treat  them.  The  hospital  now  chooses  e such  that 

J(p-c)/,(c;e)rfc  = tir'(e)  (3) 

Lemma  I.  The  amount  of  effort  exerted  by  the  hospital  will  generally  differ  from 
e*  under  a prospective  payment  system  when  it  can  dump  high-cost 
patients  and  when  the  payment  p is  less  titan  the  cost  of  treating  the  most 
severely  ill  patient  (that  is.  when  p<c"). 

Proof:  (See  Appendix  A.) 

Ma  suggests  a mixed  payment  system  to  induce  the  first-best  level  of 
effort  even  when  dumping  is  possible,  The  proposed  mechanism  pays  the 
hospital  according  to  the  schedule  p(c)=c * for  c Sc*  and  p(c)=c  for  c>c*.  In 
other  words,  the  hospital  is  paid  a fixed  fee  of  c*  or  actual  realized  costs, 
whichever  is  greater.  The  value  of  c*  is  determined  by 

f(p*-c)dF(r,e*)-ip,(e*)  = f(c*-c)dF(c;e*)-r'(e*),  (4) 

[(p*-c)dF(c,c*)=  f(c* -c)dF(c:e').  (5) 

where  p*  is  the  optimal  prospective  payment  when  the  hospital  cannot  dump 
high-cost  patients. 

When  dumping  is  possible,  the  hospital  will  only  treat  a patient  if 
promised  payment  is  at  least  as  great  as  the  patient's  realized  treatment  cost,  A 
mixed  payment  system  prevents  dumping  by  ensuring  that  the  payment  the 
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hospital  receives  for  treating  a patient  equals  or  exceeds  tile  patient's  realized 
treatment  cost.  However,  a mixed  payment  system  does  not  provide  ideal 
incentives  for  cost  containment  since  the  hospital  is  not  responsible  for  the  costs 
of  treating  high-cost  patients.  Consequently,  the  hospital  will  choose  effort  to 
minimize  the  expected  costs  of  treating  only  those  patients  for  whom  it  bears  all 
treaunent  costs.  The  resulting  level  of  cost  reducing  effort  will  generally  differ 
from  the  first-best. 

Proposition  1.  A mixed  payment  system  in  the  class  examined  by  Ma  can  induce 
the  first-hest  level  of  cost  containment  only  if 

jF,(c;e')*  = 0.  (6) 

Proof:  (Sec  Appendix  A.) 

Condition  (6)  is  restrictive.  It  is  not  satisfied  by  the  common  formulation 
of  stochastic  dominance,  for  example,  which  implies  that  high  levels  of  effort 
systematically  reduce  the  likelihood  of  high  cost  realizations.’  Figure  1 illustrates 
how  additional  effort  would  alter  the  cost  distribution  under  the  assumption  of 
first  order  stochastic  dominance.  An  increase  in  effort  from  e*  to  (e*  + s)  will 
result  in  cost  reduction  equal  to  the  area  between  the  two  distribution  functions 
(area  X‘Y).  Under  cost  reimbursement,  the  hospital  can  appropriate  only  a 


5 Strict  first  order  stochastic  dominance  means  that  for  c,  <Cj  ,F(c;e.)>  f(c;e,)  forall 


1 The  expression  used  for  cost  reduction  due  to  effort  in  Figures  I and  2 is  obtained  by  integrating 
internalized  by  the  hospital  is  obtained  similarly  from  (2 1 1, 


fraction  (area  X)  of  this  cost  reduction-  Thus,  when  area  Y is  strictly  positive,  a 
mixed  payment  system  provides  less  than  ideal  incentives  for  cost  reduction. 

When  the  assumption  of  first  order  stochastic  dominance  is  not  satisfied, 
additional  effort  reduces  treatment  costs  of  some  patients  and  increases  treatment 
costs  of  others.  Such  a situation  may  arise  if.  for  example,  effort  involves  a 
thorough  screening  of  patients  by  general  practitioners  before  referral  to 
specialists.  The  screening  will  reduce  treatment  costs  of  patients  who  do  not  need 
specialized  care  but.  by  delaying  referral  to  specialists,  may  increase  the  cost  of 
treating  those  who  do  require  specialized  care. 

Figure  2 illustrates  how  additional  effort  of  this  type  may  affect  costs.  An 
increase  in  effort  from  e*  to  e*  + s will  reduce  expected  costs  by  area  X+Z  and 
increase  expected  costs  by  area  Y.  Under  a mixed  payment  system,  the  hospital 
internalizes  only  a fraction  (area  X)  of  the  change  in  treatment  costs.  A mixed 
payment  system  can  induce  ideal  cost  reduction  only  if  cost  changes  that  arc  not 
captured  by  the  hospital  cancel  each  other  out  (that  is.  if  areas  Z and  Y in  Fig.  2 
are  identical  in  size). 

Distributional  Concerns  and  Cost  Reduction 
Even  though  a mixed  payment  system  cannot  generally  induce  ideal  cost 
reduction  in  the  setting  analyzed  in  above.  Ma's  key  intuition  about  the  optimality 
of  such  a mechanism  turns  out  to  be  correct  in  other  settings.7  When  the  payer 
has  distributional  concerns,  she  will  prefer  a mixed  payment  system  to  cither  pure 
cost  reimbursement  or  pure  prospective  payment. 
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To  see  why  this  is  the  cose,  suppose  the  payer  values  patient  welfare  more 
highly  than  hospital  profit.  Formally,  the  payer  maximizes  a weighted  sum  of  net 
patient  welfare  and  hospital  profit.  The  weight  on  net  patient  welfare  will  be 

denoted  ae[  1/2,1],  and  the  weight  on  hospital  profit  will  be  I -a.  Net  patient 

welfare  is  defined  as  the  utility.  IF,  that  patients  derive  from  treatment  minus  the 
payments  delivered  by  Medicare  or  the  insurance  company  to  the  health  care 
provider.  Hospital  profit  is  defined  as  the  payment  received  by  the  provider  less 
the  production  and  disutility  costs  incurred  in  providing  treatment.  The  payer 
may  value  hospital  profit  if.  for  example,  some  of  it  is  used  to  finance  socially 
desirable  activities  such  as  indigent  care  and  medical  education  and  research. 
When  the  payer  derives  no  benefit  from  hospital  profit  (a  = 1 ).  her  sole  objective 
is  to  minimize  the  payments  she  has  to  make  to  ensure  treatment  for  her  patients. 
It  is  assumed  that  higher  cost-reducing  effort  results  in  a better  cost  distribution  in 
the  sense  of  (strict)  first  order  stochastic  dominance.  The  marginal  benefit  of 
effort  decreases  as  more  effort  is  provided;  so  F„(c;e)<0  for  all  ce(c  ,c  ).  To 
guarantee  an  interior  solution,  it  is  assumed  that  F",(c;0)  = » and  F,(e;»)  = 0 for 
allc€(c,'.cH).1 

The  payer  designs  a mechanism  under  which  the  hospital  is  paid 
prospectively  for  low-cost  patients,  and  reimbursed  realized  costs  for  treating 
high-cost  patients.  Formally,  the  hospital  will  be  paid  p if  realized  treatment  costs 


'Notice  that  the  support  of  ihe  cost  distribution,  [c*  jf\,  is  not  altered  by  effort. 


do  not  exceed  p.  and  will  be  reimbursed  fully  for  costs  if  these  costs  exceed  p. 
The  payer’s  problem  is  to 

max[a(Jr  - pF( p;e(p))  - J cf(c;e(p))dc 

' [P] 

+ (l-o)(p/'(p:e(P))-  Jc/(c;e(p)|dc-tt/(e(P))) 

where  tip)  is  the  level  of  effort  the  hospital  will  supply  when  the  prospective 
payment  equals  p. 

Proposition  2.  The  solution  to  [P]  is  a fully  prospective  mechanism  only  when 
the  payer  values  patient  welfare  and  hospital  profit  equally  ( a = 1/2 ).  The 
solution  to  [P]  involves  a mixed  payment  system  when  the  payer  values 
patient  welfare  more  highly  than  hospital  profit  (or e (1/2.11).  The 
prospective  payment  increases  with  the  payer’s  valuation  of  hospital  profit 


Proof:  (Sec  Appendix  A.) 

The  optimal  extent  of  prospective  payment  in  the  mixed  system  increases 
with  the  payer's  valuation  of  hospital  profit.  This  relationship  arises  from  a trade 
ofr  between  the  payer's  attempts  to  encourage  cost  containment  and  her  attempts 
to  limit  hospital  profit.  A more  prospective  payment  mechanism  reduces 
operating  costs  as  the  hospital  internalizes  a larger  portion  of  costs.  However,  a 
more  prospective  mechanism  also  increases  the  profit  that  the  hospital  commands 


"Notice  that  this  class  of  payment  mechanisms  incorporates  full  prospective  payment  (if 


due  to  its  superior  knowledge  of  its  operations-  When  the  payer  values  hospital 
profit  as  highly  as  patient  welfare  (as  in  Ma's  analysis),  she  chooses  the  payment 
system  to  achieve  efficiency  in  production  and  thus  maximize  the  sum  of  patient 
welfare  and  hospital  profit.  The  payer  with  these  preferences  will  induce  ideal 
cost  containment  and  will  prefer  a pure  prospective  payment  system  to  a mixed 
payment  system.  When  the  payer  values  patient  welfare  more  highly  than 
hospital  profit,  a fully  prospective  payment  mechanism  is  no  longer  optimal.  The 
payer  is  willing  to  tolerate  some  productive  inefficiency  in  order  to  limit  hospital 
profit.  This  is  achieved  by  reimbursing  the  hospital  for  the  realized  costs  of 
treating  some  high-cost  patients. 

This  note  extends  Ma's  important  work  in  trying  to  achieve  a better 
understanding  of  the  incentive  effects  of  the  two  most  widely  observed  payment 
systems  in  the  health  care  industry.  The  note  points  out  that  while  cost 
reimbursement  for  high-cost  patients  can  eliminate  dumping  by  health  care 
providers,  it  also  alters  cost  containment  incentives  front  the  ideal  level.  The  note 
also  shows  that  the  optimal  combination  of  prospective  payment  and  cost 
reimbursement  in  a mixed  payment  system  depends  on  how  highly  the  payer 
values  hospital  profit.  A payer  who  values  hospital  profit  as  highly  as  patient 
welfare  is  concerned  solely  with  efficiency  issues  and  will  induce  ideal  cost 
containment  by  using  (pure)  prospective  payment.  However,  when  the  payer  has 
distributional  concents  and  values  patient  welfare  more  highly  than  hospital 
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profit,  she  will  use  a mixed  payment  system  to  balance  cost  containment  and 
profit  limitation.1" 


Figure  1 . Cost  Reduction  When  First  Order  Stochastic  Dominance  is 
Satisfied. 


Figure  2.  Cost  Reduction  When  First  Order  Stochastic  Dominance  is 
not  Satisfied 


COMPETITION  AND  MARKET  STRUCTURE 
IN  THE  HEALTH  CARE  INDUSTRY 

Introduction 

The  health  care  industry  is  currently  undergoing  rapid  and  dramatic 
changes.  One  important  feature  of  these  changes  is  the  increasingly  vigorous 
competition  among  providers  of  health  care.  Another  is  the  increasing  presence 
ofhealth  maintenance  organizations  (HMOs)  in  what  was.  until  recently,  a market 
dominated  by  indemnity  providers  of  health  care.  1 model  competition  between 
HMOs  and  between  hospitals  that  serve  patients  with  indemnity  insurance  to 
provide  predictions  about  the  types  of  insurance  contracts  and  the  quality  of 
treatment  that  will  be  available  to  consumers  under  different  systems  of  health 
care  delivery. 

I find  that  competitive  indemnity  insurance  companies  whose  enrollces 
obtain  treatment  from  independent  hospitals  do  not  provide  consumers  with  full 
insurance.  When  insurers  have  to  rely  on  hospitals'  reports  of  patient  needs,  they 
use  copayments  to  ration  the  quality  of  treatment  obtained  by  patients. 
Copayments  force  patients  to  bear  directly  some  of  the  cost  of  treatment;  so 
patients  facing  copayments  limit  the  quality  of  treatment  that  they  obtain.  In  an 
indemnity  setting,  lower  copayment  rates  benefit  risk-averse  consumers  by 
providing  them  with  more  insurance  against  the  financial  costs  of  hospital 
treatment.  However,  lower  copayment  rates  also  induce  patients  to  demand 
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inefficiently  high  treatment  quality  since  they  do  not  internalize  the  lull  cost  of 
higher  quality  treatment.  This  fact  leads  the  hospitals  who  serve  indemnity 
patients  to  compete  excessively  on  treatment  quality  so  that  patients'  marginal 
utility  of  income  exceeds  the  benefits  they  derive  from  higher  quality  treatment. 
This  inefficiency  becomes  more  pronounced  as  copayment  rates  decrease. 

In  comparison  to  indemnity  insurers  who  allow  their  enrollees  freedom  of 
provider  choice.  HMOs  have  greater  control  over  providers  and  can  better  enforce 
desired  quality  levels  without  having  to  resort  to  copayments.  HMOs  allocate  risk 
efficiently  and  provide  their  customers  with  full  insurance  against  the  financial 
costs  of  treatment.  Risk  averse  consumers  are  fully  insured  and  all  financial  risk 
is  borne  by  the  risk  neutral  HMOs. 

HMOs  do  not  face  the  incentives  that  hospitals  serving  indemnity  patients 
have  to  provide  inefficiently  high  quality  treatment.  Tills  does  not  necessarily 
imply,  however,  that  HMO  patients  receive  lower  quality  treatment  than  patients 
with  indemnity  insurance.  In  general,  the  quality  of  treatment  provided  by  HMOs 
may  be  higher  or  lower  than  the  quality  of  treatment  provided  by  hospitals  serving 
patients  with  indemnity  insurance.  The  quality  of  treatment  provided  by  HMOs  is 
most  likely  to  exceed  that  provided  by  hospitals  serving  indemnity  patients  when 
the  patients  are  severely  sick  and  indemnity  patients  have  to  make  large 
copayments.  Severely  sick  indemnity  patients  then  have  less  residual  wealth  and 
a higher  marginal  utility  of  income  than  the  better  insured  HMO  patients. 
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Consequently,  they  may  demand  lower  quality  treatment  than  similarly  sick  HMO 
patients.1 

Dranovc.  Satterthwaite.  and  Sindelar  (1986)  were  among  the  first  to 
examine  the  effects  of  competition  among  health  care  providers.  They  analyze 
the  effects  of  price  competition  among  hospitals  that  function  in  a 
monopolistically  competitive  market.  Pope  (1989)  examines  non-price 
competition  among  health  care  providers  who  are  reimbursed  through  Medicare's 
Prospective  Payment  System.  In  the  model  presented  here,  health  care  providers 
compete  for  patients  on  the  quality  of  treatment  they  provide,  and  on  the  price 
they  charge  for  the  treatment.  Ma  and  Burgess  (1993)  examine  a model  in  which 
patients  have  different  preferences  for  two  competing  hospitals.  The  hospitals 
first  select  the  quality  of  treatment  they  will  provide  to  their  patients,  and  then 
compete  on  the  price  they  charge  for  the  treatment.  Lyon  and  Huang  ( 1 997)  use  a 
model  similar  to  mine  to  analyze  the  effects  of  competition  among  health  care 
providers  when  investment  improves  treatment  quality  stochastically.  They 
examine  the  effects  of  competition  among  hospitals  whose  patients  are  free  to 
obtain  treatment  from  their  preferred  health  care  provider,  as  well  as  among 
HMOs  whose  enrollees'  choice  of  provider  is  limited.  Wolinsky  (1995)  examines 
how  the  outcomes  of  managed  competition  among  health  care  providers  compare 
to  tile  outcomes  achieved  when  providers  are  regulated  regional  monopolists.  Ma 
and  Burgess.  Lyon  and  Huang,  and  Wolinsky  all  assume  that  consumers  are  risk 
neutral;  so  risk  allocation  issues  do  not  arise  in  their  models.  Analysis  of  how  risk 

'Similar  income  effects  in  the  heath  care  context  arc  analyzed  in  greater  detail  in  Ma  and  Riordan 
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is  allocated  between  risk  neutral  firms  and  risk  averse  consumers  is  central  to  the 
analysis  in  this  paper.  Ellis  (1997)  uses  a model  of  competition  among  health 
care  providers  to  analyze  how  much  treatment  patients  who  differ  in  severity  of 
sickness  will  be  provided  under  prospective  and  cost-based  reimbursement  rules. 
Che  and  Gale  (1997)  examine  how  a large  buyer  (or  buyer  alliance)  will  structure 
competition  among  potential  health  care  suppliers.  Consumers  in  the  Ellis  and  the 
Che  and  Gale  models  are  assumed  to  be  fully  insured.  The  amount  of  insurance 
consumers  obtain  is  endogenously  determined  in  my  paper.  Encinosa  and 
Sappington  (1997)  consider  insurance  issues  as  well  as  competition  among 
providers  of  health  care.  Their  analysis  focuses  on  competition  among  HMOs 
when  only  consumers  know  their  risk  of  requiring  treatment.  I examine  the 
insurance  contracts  and  quality  of  treatment  that  HMO  and  indemnity  patients 
will  receive  when  their  risk  levels  are  observable  to  all  concerned  parties. 

The  results  of  the  Rothschild-Stiglitz  (1976)  model  have  been  criticized  as 
unrealistic  by  some  health  care  economists  for  predicting  that  high-risk  consumers 
can  obtain  the  insurance  they  desire  while  low-risk  consumers  can  not  It  has 
been  argued  that  it  is  high-risk  individuals  who  have  problems  obtaining 
insurance  in  practice,  for  example  because  of  pre-existing  conditions.  The  results 
of  this  paper  suggest  that  this  criticism  of  Rothschild-Stiglitz  may  be  misdirected. 
While  the  Rothschild-Stiglitz  model  analyzes  insurance  markets  where 
individuals'  risk  levels  are  not  known,  the  individuals  who  have  trouble  buying 
the  desired  amount  of  health  insurance  in  practice  are  often  those  with  verifiable 
pre-existing  conditions.  That  is.  the  fact  that  they  arc  at  a high-risk  of  requiring 
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expensive  ireatment  is  known.  This  paper  shows  lhal  when  individuals'  risk  levels 
are  known,  the  contracts  insurance  companies  provide  high-risk  consumers  differ 
from  those  they  provide  low-risk  consumers.  These  high-risk  consumers  would 
be  rcliised  coverage  if  they  tried  to  purchase  the  insurance  contracts  designed  for 
low-risk  consumers.  This  is  precisely  the  phenomenon  observed  in  the  health 
care  industry. 

The  rest  of  the  paper  is  organized  as  follows.  The  next  section  describes 
the  basic  elements  of  the  model.  The  third  section  characterizes  the  outcome  of 
competition  among  indemnity  providers  of  health  care.  Then  I characterize  the 
outcome  of  competition  among  HMOs.  The  fifth  section  compares  the  outcome 
of  competition  among  providers  who  serve  indemnity  patients  to  the  outcome  of 
competition  among  HMOs.  The  final  section  summarizes  the  conclusions  of  this 
paper,  and  provides  directions  for  further  research. 

The  Basic  Model 

The  basic  model  consists  of  a city  of  unit  length  with  one  health  care 
provider  located  at  either  end.  Consumers  living  in  the  city  can  be  cither  severely 
sick  or  not  severely  sick.  The  treatment  consumers  require  when  not  severely  sick 
can  be  viewed  as  cither  check-ups  and  preventive  care,  or  as  care  required  by 
individuals  who  are  not  seriously  ill.  Severe  sickness  poses  a greater  threat  to  a 
patient's  life  and  well-being, 

Consumers  can  be  at  cither  high-risk  or  low-risk  of  becoming  severely 
sick.  High-risk  consumers  arc  more  likely  to  become  severely  sick  than  low-risk 
consumers.  The  probability  that  a consumer  becomes  severely  sick  is  denoted 
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i = h,  I where  1 >/*>/'>  0.  and  ihc  superscripts  h and  I denote  high- 
risk  and  low-risk  consumers,  respectively.  Consumers'  risk  levels  are  assumed  to 
be  observable.  For  example,  risk  levels  could  be  based  on  the  presence  of 
observable  and  verifiable  individual  characteristics  such  as  pre-existing  medical 
conditions  or  smoking  behavior.2  The  proportion  of  high-risk  consumers  in  the 
city's  population  is  denoted  b where  I > b > 0 . The  total  number  of  consumers  in 
the  city  is  normalized  to  one. 

Both  types  of  consumers  are  uniformly  distributed  along  the  city.  The 
differences  in  their  locations  can  reflect  consumers'  geographical  locations  as  well 
as  varying  preferences  for  particular  physicians,  practice  styles,  etc.  When 
consumers  require  treatment,  they  obtain  it  from  one  of  the  providers,  and  incur  a 
cost  of  / per  unit  distance  in  doing  so.  High  values  of  I can  denote  high 
transportation  costs  as  well  as  strong  consumer  preferences  for  the  provider  who 
most  closely  meets  their  tastes.  High  transportation  costs  and  strong  preferences 
for  particular  physicians  or  practice  styles  make  it  less  likely  that  consumers  will 
switch  providers.  Thus,  high  values  of  / also  denote  less  competition  between 
health  care  providers.  If  the  providers  located  at  the  left  and  right  ends  of  the  city 
are  labeled  A and  B respectively,  and  each  consumer’s  location  is  defined  as  his 
distance  from  provider  A,  then  a consumer  located  at  d incurs  transportation  costs 


risk  levels  are  known  is  particularly 


(1997)  and  "A  Question  of  Genes:  Inherited  Risks",  a documentary  Rim  produced  by  Oregon 
Public  Broadcasting. 


of  dl  when  he  obtains  treatment  from  provider  A and  {\-d)l  when  he  obtains 
treatment  from  provider  ti. 

The  quality  of  treatment  received  by  consumers  reflects  both  access  to 
costly  medical  procedures  and  amenities  that  render  treatment  more  comfortable. 
Higher  quality  treatment  improves  the  patient's  health,  and  thereby  increases  the 
benefits  he  derives  from  health.  A patient  who  is  not  severely  sick  enjoys  utility 
H(n  + q)  from  health  when  he  receives  treatment  of  quality  q,  where  H{q)  is  an 
increasing,  concave  function  (i.c.,  H'(q ) > 0 and  //"(</)  < 0 ).  The  corresponding 
utility  from  health  for  a severely  sick  patient  is  Hfs+q).  where n>s. 
Intuitively,  the  severe  illness  reduces  the  patient's  utility  from  health  and  increases 
his  marginal  valuation  of  treatment  intensity.  For  expositional  case,  n is 
normalized  to  zero  hereafter;  so  s < 0 . To  ensure  that  all  patients  obtain  positive 
levels  of  treatment  quality,  it  is  assumed  that  H'(q)  = co  for  all  q SO. 
lim  H\q)  = CO . and  lim  H'(q)  = 0 . Provision  of  higher  quality  treatment  is  costly 
to  health  care  providers.  The  cost  of  providing  treatment  of  quality  q is 
normalized  to  q dollars  per  treated  patient. 

Consumers'  utilities  are  assumed  to  be  separable  in  health  and  income. 
Each  consumer  has  an  income  of  y dollars  and  obtains  utility  «(y-e)  from 
income  when  he  spends  e dollars  on  health  care.  Thus,  a patient  who  spends  e 
dollars  on  health  care  and  receives  treatment  of  quality  q enjoys  total  utility 
u(.v-e)  + //()+(/)  when  he  is  severely  sick  and  ri(j'-e)  + W(q)  when  he  is  not 
severely  sick.  Consumer  utility  increases  at  a decreasing  rate  with  income  (i.e.. 
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n'()0  > 0 and  u"(y)  < 0).  The  marginal  utility  of  income  is  very  large  at  low 
levels  of  income,  but  very  small  when  income  is  lnrge  (i.e.,  lim  u'OO  = « and 

lint 

Competition  between  Indemnity  Providers  of  Health  Care 

This  section  analyzes  competition  between  health  care  providers  serving 
patients  with  indemnity  insurance.  Consumers  first  contract  with  competitive 
insurance  companies  that  provide  indemnity  against  the  financial  costs  of  hospital 
treatment.  Consumers  visit  one  of  the  health  care  providers  when  they  require 

The  health  care  providers  A and  8 are  profit-maximizing  hospitals  that 
treat  patients  who  have  bought  indemnity  insurance.  The  hospitals  compete  for 
patients  on  the  quality  of  treatment  they  provide,  and  on  the  price  they  charge  for 
the  treatment.  </  and  </'"  are  the  quality  of  treatment  hospital  ./  provides  to  type  i 
patients  who  are  severely  and  not  severely  sick,  respectively.  Similarly,  p"  and 
p“  are  the  prices  hospital  j charges  type  i patients  for  treatment  when  they  are 
severely  and  not  severely  sick,  respectively.  Insurance  companies  charge 
consumers  a fee  or  "premium"  in  return  for  paying  part  of  the  cost  of  hospital 
treatment.  The  contract  offered  by  competitive  insurance  companies  to  type  i 
consumers  is  denoted  (T'.S1),  i-h,  I . T is  the  premium  paid  by  type  / 
consumers,  and  S'  e(0.  1)  is  the  copayment  rate  or  the  fraction  of  treatment 
costs  borne  directly  by  type  i consumers. 


Consumers  can  observe  Ihc  quality  of  treatment  provided  by  the  hospitals. 


possibly  from  the  reputation  of  the  hospitals.  The  hospital  and  the  patient  can 
also  observe  the  severity  of  the  patient's  sickness.  Insurers  obtain  from  hospitals 
information  about  the  patients'  severity  of  sickness  and  the  treatment  provided  to 
them.*  Hospitals  are  assumed  to  be  willing  to  misreport  patients'  severity  of 
sickness  if  doing  so  docs  not  reduce  their  profits  and  makes  their  patients  better 

Hospital  Competition 

Consider  first  the  hospitals'  decisions  regarding  the  quality  of  treatment 
they  provide  and  the  prices  they  charge.  For  simplicity,  assume  that  all  patients 
buy  health  insurance,  and  obtain  treatment  from  one  of  the  two  hospitals  when 
they  require  it.  Patients  obtain  treatment  from  the  hospital  that  provides  them 
with  the  highest  net  utility.  Let  d"A  be  the  location  of  the  severely  sick  type  / 
patient  who  is  indifferent  between  obtaining  treatment  at  the  two  hospitals.  That 

lty-T  -<?'  p~)  * H(s*q~)  - id",  - uO'-f  -S'  p"„)  * //(s+tf)  - /(l-r/J).  (7) 
Then,  all  severely  sick  type  i patients  located  to  the  left  of  dA  will  obtain 
treatment  from  hospital  A while  those  located  to  the  right  of  d"t  will  obtain 
treatment  from  hospital  B.  Thus. 


d°  = \tdy-T  -S‘  p")  + H(s+q")  -my-r-S'  p“ ) - + » (/2l  is 


dJ-Mp-**-*'*!)  + «(?“)  - utr-r-a'p;)  - ff<0  + »)/2<  is 


,*  ond  qS,  i*h,  I ; k = s.n  lo  m 


4[/‘[<rf‘  -rt)dV\  + (■  -/*)[<Pi"  + (jt  J 

d-*)i/'  up';  - i';x  l + (i  -/'iu  p'r  • «? 
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for  d1;,  d\\  and 
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conditions  with  respect  to  ?"  and  con  be  written  ns  equations  (10)  ond  (I  I) 
respectively. 

-S  ' u\y-T  -S'  p", ) + H'(s+q';)  = 0.  (>°) 

-S  ' u’(y-r  -5’  p‘)  + H'M)  - 0 ("> 

Proposition  1.  In  this  indemnity  setting:  (a)  severely  sick  patients  receive  higher 
quality  care  than  do  patients  who  are  not  severely  sick;  (b)  severely  sick 
patients  are  charged  higher  prices  for  the  care  they  receive  than  patients 
who  arc  not  severely  sick;  and  (c)  hospitals  cam  more  profit  per  patient  on 
patients  who  are  not  severely  sick  than  on  patients  who  are  severely  sick. 
Proof:  (See  Appendix  B.) 

Since  patients  who  are  severely  sick  value  higher  quality  treatment  more 
than  patients  who  are  not  severely  sick,  the  hospitals  provide  them  with  higher 
quality  treatment.  Severely  sick  patients  are  more  expensive  to  treat  than  patients 
who  are  not  severely  sick;  so  the  price  that  hospitals  charge  for  treating  them  is 
higher  than  the  price  that  hospitals  charge  for  treating  patients  who  are  not 
severely  sick.  Because  they  pay  more  for  the  care  they  receive,  severely  sick 
patients  have  less  residual  wealth,  and  thus  a higher  marginal  utility  of  income 
than  patients  who  are  not  severely  sick.  Consequently,  patients  who  are  severely 
sick  are  particularly  sensitive  to  price  increases,  and  so  the  competing  hospitals 
set  a price  closer  to  cost  for  severely  sick  patients.  As  a result,  in  equilibrium, 
hospitals  cam  more  profit  per  patient  on  patients  who  arc  not  severely  sick  than 


on  those  who  arc  severely  sick. 


As  will  be  shown  later,  non-trivial  indemnity  contracts  that  are  profitable 


for  insurers  and  attractive  to  consumers  will  not  always  exist.  However,  when 
such  contracts  do  exist  (as  postulated  in  Assumption  1).  they  give  rise  to  the 
outcomes  described  in  Proposition  2. 

Assumption  I.  There  exists  an  insurance  contract  with  S ‘ < I that  leaves  type  i 
consumers  at  least  as  well  off  as  they  would  be  without  insurance  and 
allows  insurance  companies  to  cam  zero  (extranormal)  profit/ 

Proposition  2.  When  Assumption  I holds,  the  quality  of  treatment  provided  by 
the  hospitals  is  excessive  in  the  sense  that  patients'  marginal  utility  of 
income  exceeds  the  additional  benefits  they  derive  from  higher  quality- 
treatment.  This  inefficiency  is  more  pronounced  for  patients  who  face 
lower  copayment  rates. 

Proof:  (See  Appendix  B.) 

Copayments  arc  used  by  indemnity  insurers  as  a way  of  rationing  patients' 
demand  for  higher  quality  treatment.  However,  risk  averse  consumers  value 
insurance,  and  so  may  not  be  compelled  to  bear  the  lull  additional  costs  of  the 
treatment  they  receive.  When  patients  are  insured  and  face  copayment  rates  less 
than  one.  they  do  not  internalize  the  full  cost  of  higher  quality  treatment. 
Therefore,  hospitals  serving  them  compete  excessively  on  quality  so  that  patients' 
marginal  utility  of  income  exceeds  the  additional  benefits  they  derive  from  higher 
quality  treatment.  This  inefficiency  is  more  pronounced  for  patients  who  face  low 


5 When  ihe  copayment  rated'  - I 
cost  of  hospital  treatment.  This  is  equivalent  to  no  ins 
Assumption  I to  hold  is  that  -shy. 


(12) 


</;  = </',"  =1/2.  yields 
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Recall  that  insurance  companies  rely  on  ihe  hospitals'  reports  regarding  the 
severity  of  a patient's  sickness.  Lemma  1 summarizes  the  hospitals'  incentives  to 
misrepresent  the  severity  of  a patient's  sickness. 

Lemma  1.  A hospital's  profit  decreases  when  it  misreports  the  severity  of  a 
severely  sick  patient's  sickness.  The  hospital's  profit  increases  when  it 
misreports  the  severity  of  sickness  of  a patient  who  is  not  severely  sick. 
Proof:  (See  Appendix  B.) 

Since  the  profit-maximizing  hospitals  are  assumed  to  be  willing  to 
misreport  patients'  severity  of  sickness  only  if  doing  so  docs  not  reduce  profits 
and  benefits  their  patients,  the  hospitals  will  not  misreport  severely  sick  patients' 
level  of  sickness.’  However,  the  hospitals  would  be  willing  to  exaggerate  the 
severity  of  sickness  of  patients  who  were  not  severely  sick  if  doing  so  made  their 
patients  better  olT.  Therefore,  to  ensure  tralhfitl  reporting  of  patients'  severity  of 
sickness,  the  insurance  company  must  ensure  that 
«(>-r -S'  p“)  * H(q'")iu(yT‘  -S‘  p“)  * W(«  )■  <IC*N> 

where  q is  the  quality  of  treatment  competing  hospitals  provide  to  patients 
who  arc  not  severely  sick  when  they  exaggerate  the  patients'  severity  of  sickness. 

The  expected  utility  a type  i consumer  obtains  from  purchasing  insurance 
from  one  of  the  competitive  insurance  companies  is  given  by 

/’)  +«(s+?")l+(i-/')|iiO’-T'-  <?>'")+  Wrf")],  [EU] 


’ Fear  of  malpractice  claims  may  also  prevent  hospitals  from  skimping  on  care  for  patients  who 


p".  and  r are  defined  by  equations  (8),  (9).  and  (13).  respectively. 


Compelilive  insurance  companies  select  copayment  and  quality  levels  to 
maximize  [EU]  subject  to  (10).  (I  I).  and  (IC-N). 

Proposition  3.  Competitive  companies  that  provide  indemnity  insurance  to 
consumers  who  obtain  treatment  from  independent  hospitals  do  not  fully 
insure  their  eniollees. 

Proof:  (See  Appendix  B.) 

Insurance  companies  do  not  provide  full  insurance  to  consumers  in  order 
to  ration  the  quality  of  treatment  they  obtain  when  they  are  not  severely  sick.  If 
the  insurance  companies  did  not  require  copayments,  hospitals  would  report 
patients  who  were  not  severely  sick  to  be  severely  sick  in  order  to  provide  them 
with  higher  quality  treatment,  tl-ormallv.  (IC-N)  would  be  violated.) 

Numerical  computer  simulations  of  the  model  described  above  provide 
additional  insights  into  the  type  of  contracts  that  will  be  available  to  consumers 
who  purchase  indemnity  insurance.  They  show  that  the  amount  of  insurance 
obtained  by  consumers  can  either  increase  or  decrease  with  consumers'  risk 
levels.  The  simulations  also  provide  an  insight  into  the  reasons  why  insurers  use 
deductibles  in  indemnity  contracts. 

Proposition  4.  The  copayment  rates  faced  by  high-risk  consumers  can  be  higher 
or  lower  than  those  faced  by  low-risk  consumers.  Thus,  high-risk 
consumers  can  obtain  either  more  or  less  insurance  than  low-risk 
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consumers.  It  may  sometimes  be  optimal  for  consumers  to  obtain  no 
indemnity  insurance  at  all. 

Proof:  (See  Appendix  B.) 

Lower  copayment  rates  benefit  risk  averse  consumers  by  providing  them 
with  more  insurance.  Patients  who  face  low  copayments,  however,  bear  only  a 
small  fraction  of  the  additional  costs  of  higher  quality  treatment  and.  therefore, 
demand  inefficiently  high  quality  treatment.  The  optimal  copayment  rate  selected 
by  competitive  insurers  balances  the  insurance  benefits  of  lower  copayments 
against  their  inefficiency  costs.  Simulation  numbers  1-6  in  Table  1 show  that  the 
optimal  copayment  rate  may  either  increase  or  decrease  with  consumers' 
probability  of  becoming  severely  sick.  The  simulations  suggest  that  high-risk 
consumers  face  higher  or  lower  copayment  rates  than  low-risk  consumers 
depending  on  which  of  two  countervailing  effects  predominates.  Since  high-risk 
consumers  are  more  likely  to  require  expensive  treatment,  they  value  insurance 
more  highly  than  low-risk  consumers.  This  effect  tends  to  reduce  the  copayment 
rate  faced  by  high-risk  consumers.  High-risk  consumers,  however,  are  more 
expensive  to  insure  than  low-risk  consumers  who  face  the  same  copayment  rate 
and  obtain  the  same  treatment;  so  high-risk  consumers  pay  higher  premia  than 
low-risk  consumers.  The  higher  premia  reduce  high-risk  consumers  residual 
wealth,  increase  their  marginal  utility  of  income,  and  decrease  their  demand  for 
higher  quality  treatment.  The  insurers  implement  the  lower  quality  treatment  by 
imposing  higher  copayment  rates  on  high-risk  consumers:  so  this  second  effect 
tends  to  increase  the  copayment  rate  faced  by  high-risk  consumers.  In  general. 


high-risk 


may  face  higher  or  lower  copayment 


low-risk 


Simulation  numbers  6 and  7 may  provide  an  insight  into  the  reasons  for 
the  use  of  deductibles  by  insurance  companies.  When,  as  in  simulation  6.  the 
probability  of  becoming  severely  sick  is  small,  the  expected  benefit  from 
insurance  in  the  unlikely  event  that  the  consumer  becomes  severely  sick  may  be 
outweighed  by  the  expected  loss  from  the  inefficiently  high  quality  of  treatment 
that  insurance  induces,  it  may  then  be  optimal  for  the  consumer  to  obtain  no 
insurance.  This  situation  can  arise  when  the  consumer's  income  is  high  relative  to 
the  loss  he  suffers  when  he  becomes  severely  ill  (that  is.  when  y > -s).  No 
insurance  may  also  be  optimal  when,  as  in  simulation  7.  the  loss  the  consumer 
suffers  when  he  becomes  severely  sick  is  much  smaller  than  his  income,  even  if 
the  probability  of  becoming  severely  sick  is  large.  The  fact  that  the  efficiency 
loss  from  insurance-induced  over-consumption  of  health  care  may  outweigh  the 
benefits  of  insurance  may  help  explain  the  use  of  deductibles  by  indemnity 

The  Rothschild-Stiglitz  (1976)  model  has  been  faulted  by  some  health  care 
economists  for  predicting  that  high-risk  consumers  can  obtain  the  insurance  they 
desire  while  low-risk  consumers  cannot.  In  the  health  care  context,  it  has  been 
argued,  it  is  the  high-risk  individuals  who  have  problems  obtaining  insurance,  for 
example  because  of  pre-existing  conditions.  Proposition  4 suggests  that  this 
criticism  of  Rothschild-Stiglitz  may  be  misdirected.  While  the  Rothschild-Stiglitz 
model  analyzes  insurance  markets  where  individuals'  risk  levels  are  not  known. 
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the  individuals  who  have  trouble  buying  the  desired  health  insurance  in  practice 
are  often  those  with  verifiable  pre-existing  conditions.  That  is.  the  fact  that  they 
are  at  a high-risk  of  requiring  expensive  treaunent  is  known.  Proposition  4 shows 
that,  as  observed  in  the  health  care  industry,  high-risk  individuals  whose  risk 
levels  are  known  are  provided  different  contracts  than  low-risk  consumers.  These 
high-risk  individuals  would  be  refused  coverage  if  they  tried  to  buy  the  insurance 
contracts  designed  for  low-risk  consumers.  This  is  precisely  the  phenomenon 
observed  in  the  health  care  industry. 

Competition  between  HMOs 

This  section  examines  the  outcome  of  competition  between  HMO 
providers  of  heath  cate.  The  health  care  providers  A and  B are  profit  maximizing 
HMOs  that  own  the  treatment  facilities  located  at  the  left  and  right  ends  of  the 

An  important  difference  between  HMOs  and  indemnity  providers  of 
health  care  is  the  way  in  which  they  determine  the  quality  of  treatment  and  the 
amount  of  insurance  provided  to  consumers.  Under  the  indemnity  insurance 
system,  health  care  services  and  insurance  are  provided  by  different  sets  of  firms. 
HMOs  combine  provision  of  health  care  services  with  the  provision  of  insurance 
to  determine  the  quality  ol  treatment  provided  as  well  as  the  premia  and 
copayments  charged  to  their  cnrollces.” 


The  contract  offered  by  HMO  j 


iT/.T," .q" , q1"),  i = h,l.  7J*  and  T"  are  the  payments  made  to  the  HMO  by 
the  type  / consumer  when  he  is  severely  sick  and  not  severely  sick,  respectively. 
Thus,  T'  and  /''  are  the  sum  of  insurance  premium  and  copayments  made  by  a 
type  i consumer  who  contracts  with  HMO  j.  r/"and  r/'"  are  the  quality  of 
treatment  provided  by  the  HMO  to  a type  i consumer  when  he  is  severely  and  not 
severely  sick,  respectively. 

Consumers  can  observe  the  quality  of  treatment  provided  by  the  HMOs. 
Consumers'  information  on  the  quality  of  treatment  provided  could,  for  example, 
be  based  on  the  reputation  of  the  HMOs.  HMOs  are  assumed  to  be  able  to 
observe  the  quality  of  treatment  provided  to  their  enrollees.  This  may  be  because, 
as  in  this  model,  the  HMOs  own  the  facilities  at  which  treatment  is  provided  and 
have  ready  access  to  treatment  records.  Alternately.  HMOs  may  have  contractual 
agreements  with  hospitals,  physicians,  etc.  that  allow  them  to  monitor  the  care 
provided  to  their  enrollees. 

Consumers  contract  with  HMOs  before  the  severity  of  their  sickness  is 
realized.  So.  consumers  contract  with  the  HMO  that  provides  them  with  the 
highest  expected  utility.  Let  <i\  denote  the  location  of  the  type  i consumer  who 
derives  equal  expected  utility  by  contracting  with  either  of  the  two  HMOs.  That 


/'My-  K)+  W(.r+q")  - <,f]  + (l -/')[<>"  77)+  H(q';)  -d‘Al\  - 
f‘[My-  77)+  H(s+q‘J)  -(l-<7j)/]  + (l-/')[u(y-  77)+  H{q‘Z)  -(l-d^r). 


For  simplicity,  assume  that  all  consumers  contract  with  one  of  the  two  HMOs. 
All  typo  i consumers  located  to  the  left  of  d\  will  contract  with  HMO  A,  while 
those  located  to  the  right  of  d\  will  contract  with  HMO  B.  The  number  of  high- 
risk  and  low-risk  consumers  who  contract  with  HMO  A is  then  given  by  b d\  and 
(I  -b)  d1, . respectively,  where  for  i = h.  I. 
rfi'lTKy-  ra')+H(s+q“)-u (y-  T,1)- His+q’,-)]* 

0-/')I«(y-  + "(y -TA")-H(q'A")]  + l)l2l . 

The  problem  faced  by  the  profit  maximizing  HMO  A is  to  choose  T‘‘,  T^.q)’, 
and  q"  to  maximizcljrllMO].10 

Proposition  5.  HMOs  provide  full  insurance  to  both  types  of  consumers.  The 
quality  of  treatment  provided  by  the  HMOs  is  efficient  in  the  sense  that 
consumers'  marginal  utility  of  income  equals  the  additional  benefits  they 
derive  from  higher  quality  treatment.  HMOs  charge  high-risk  consumers 
higher  premia  than  low-risk  consumers. 

Proof:  (See  Appendix  B.) 

In  contrast  to  insurance  companies  whose  cnrollccs  obtain  treatment  at 
independent  hospitals.  HMOs  do  not  have  to  use  copayments  to  ration  the  quality 
of  treatment  provided  to  their  cnrollecs.  They  have  greater  control  over  providers 


ue  symmetric,  and  so  only  expressions  relevant  to  HMO 
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and  can  belter  enforce  desired  quality  levels  without  having  to  resort  to 
copayments.  HMOs  maximize  profits  by  allocating  risk  efficiently.  Risk  averse 
consumers  are  fully  insured  and  all  financial  risk  is  borne  by  risk  neutral  HMOs. 
If  the  HMOs  were  not  providing  the  efficient  amount  of  insurance,  one  HMO 
could  increase  its  profits  by  providing  full  insurance  and  extracting  the  resulting 
additional  surplus  by  increasing  premia.  Also,  unlike  hospitals  competing  for 
indemnity  patients.  HMOs  have  an  incentive  to  provide  the  efficient  quality  of 
treatment.  To  see  why.  consider  two  competing  HMOs  that  were  providing 
inefficient  treatment  quality.  Then,  one  of  them  could  increase  its  profits  by 
providing  consumers  with  efficient  treatment  quality  and  extracting  the  resulting 
additional  consumer  surplus  by  requiring  consumers  to  pay  more. 

Changes  in  the  competitiveness  of  the  HMO  market  have  important 
implications  for  the  welfare  of  consumers. 

Proposition  6.  As  transportation  costs  increase,  the  premia  charged  by  the  HMOs 
increase,  the  quality  of  treatment  provided  decreases.  HMO  profits 
increase,  and  consumer  welfare  decreases. 

Proof:  (Sec  Appendix  B.) 

As  noted  earlier,  high  transportation  costs  denote  less  competition  between 
providers  of  health  care.  Transportation  costs  can  reflect  the  cost  of  physically 
getting  to  a health  care  provider  or  the  utility  loss  that  patients  suffer  when  they 
obtain  treatment  from  other  than  their  preferred  provider.  If  transportation  costs 
are  high,  consumers  will  be  less  willing  to  contract  with  a more  distant  firm.  The 
nearer  HMO  will  exploit  consumers'  unwillingness  to  contract  with  its  rival  by 


39 


extracting  a larger  portion  of  consumer  surplus  through  higher  premia.  The 
higher  premia  increase  consumers'  marginal  utility  of  income.  This  causes  a 
decrease  in  the  quality  of  treatment  demanded  by  consumers.  Since  the  two 
HMOs  are  symmetric,  they  respond  identically  to  higher  transportation  costs. 
Thus,  as  long  as  consumers  continue  to  contract  with  one  of  the  two  HMOs.  the 
number  of  individuals  enrolled  in  each  HMO  is  not  altered  by  higher 
transportation  costs.  Since  higher  transportation  costs  result  in  higher  premia  and 
lower  quality  treatment  while  leaving  the  number  of  cnrollees  in  each  HMO 
unaltered,  higher  transportation  costs  lead  to  higher  HMO  profits  and  leave 
consumers  less  well  off. 

A Comparison  of  the  Outcomes  of  Competition:  HMOs  vs.  Indemnity 


The  key  difference  between  HMO  and  indemnity  provision  of  health  care 
as  they  are  modeled  in  this  paper  is  that  HMOs'  ability  to  observe  the  quality  of 
treatment  provided  to  their  enrollees  enables  them  to  combine  treatment  decisions 
with  decisions  on  the  amount  of  insurance  provided  to  consumers.  This  section 
compares  the  outcomes  of  hospital  competition  in  an  indemnity  setting  to  the 
outcomes  of  competition  among  HMOs.' 1 

Unlike  indemnity  insurers  whose  enrollees  obtain  treatment  from 
independent  hospitals.  HMOs  do  not  have  to  use  copayments  to  ration  treatment 
quality  and  can  provide  their  consumers  with  full  insurance. 


Providers 


Proposition  7.  HMOs  provide  their  enrollecs 


competitive  indemnity  insurers  whose  customers  obtain  treatment  from 
independent  hospitals,12 
Proof:  (See  Appendix  B.) 

HMOs  that  can  observe  the  quality  of  treatment  provided  to  their 
customers  maximize  prolits  by  allocating  risk  efficiently.  The  risk  neutral  HMOs 
insure  their  enrollecs  fully  against  the  financial  costs  of  hospital  treatment. 
Indemnity  insurers  have  to  use  copayments  to  ration  the  quality  of  treatment 
obtained  by  their  enrollees.  When  the  loss  from  insurance-induced  over- 
consumption of  health  care  is  greater  than  the  benefit  consumers  derive  from 
insurance,  competitive  insurance  companies  use  deductibles  to  make  consumers 
bear  the  full  cost  of  treatment.  So.  indemnity  insurers  provide  their  customers 
with  less  insurance  than  HMOs. 

The  impact  of  an  increasing  HMO  presence  in  the  health  care  industry  on 
the  quality  of  treatment  received  by  patients  is  of  great  interest  to  policymakers. 
Proposition  8 shows  that,  in  general,  it  is  unclear  whether  HMOs  will  provide 
their  customers  with  higher  or  lower  quality  treatment  than  hospitals  serving 
patients  with  indemnity  insurance. 

Proposition  8.  The  quality  of  treatment  provided  by  the  HMOs  may  be  higher  or 
lower  than  the  quality  of  treatment  provided  by  hospitals  serving  patients 
with  indemnity  insurance. 

Proof:  (See  Appendix  B.) 
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As  shown  in  earlier,  the  Irealment  HMO  patients  receive  is  such  that  the 
additional  benefits  of  higher  quality  treatment  equal  patients'  marginal  utility  of 
income.  Patients  with  indemnity  insurance  do  not  bear  the  lull  cost  ol  higher 
quality  treatment  and  have  an  incentive  to  demand  inefficiently  high  quality 
treatment.  This  does  not  imply,  however,  that  HMO  patients  always  receive 
lower  quality  treatment  than  patients  with  indemnity  insurance.  Numerical 
simulations  suggest  that  the  quality  of  treatment  provided  by  HMOs  is  most  likely 
to  exceed  that  provided  by  hospitals  serving  indemnity  patients  when  the  patients 
are  severely  sick  and  indemnity  patients  have  to  make  large  copayments. 
Severely  sick  indemnity  patients  then  have  less  residual  wealth  and  a higher 
marginal  utility  of  income  titan  the  better  insured  HMO  patients.  Consequently, 
they  may  demand  lower  quality  treatment  than  similarly  sick  HMO  patients 

Table  I lists  the  results  of  numerical  computer  simulations  of  the  contract 
that  will  be  offered  by  indemnity  insurers  to  different  types  of  consumers.  Table 
2 lists  the  contracts  that  will  be  offered  by  HMOs  to  the  same  consumers. 
Comparing  the  data  in  Tables  I and  2 shows  that  the  quality  of  treatment  provided 
by  HMOs  may  be  higher  or  lower  than  the  quality  of  treatment  provided  by 
hospitals  serving  indemnity  patients.  Note  that  consumers'  expected  utility  is 
higher  when  they  contract  with  the  HMOs  than  when  they  buy  insurance  from 
indemnity  providers  in  oil  simulations.  This  is  due  to  the  fact  that  HMOs  provide 
more  insurance  than  indemnity  insurers,  and  that  HMO  consumers  do  not  have 
the  incentives  to  over-consume  health  care  that  arc  faced  by  patients  with 


indemnity  insurance. 
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('[inclusion  and  Extensions 

This  paper  examines  the  types  of  insurance  contracts  and  the  quality  of 
treatment  that  will  be  available  to  consumers  who  contact  with  HMOs  and 
competing  indemnity  providers  of  health  care.  I find  that  indemnity  insurets 
make  consumers  bear  part  of  the  cost  of  their  treatment  directly  through 
copayments  and  deductibles,  and  so  do  not  provide  their  enrollees  with  full 
insurance.  Hospitals  treating  patients  with  indemnity  insurance  compete 
aggressively  for  well  insured  patients  by  providing  them  with  inefficiently  high 
quality  treatment.  I find  that  HMOs  fully  insure  their  enrollees  against  the 
financial  costs  of  treatment.  HMOs  provide  patients  with  treatment  quality  such 
that  their  marginal  utility  of  income  equals  the  additional  benefits  they  obtain 
from  higher  quality  treatment.  The  analysis  in  this  paper  also  reveals  important 
ambiguities  about  the  health  care  market.  The  copayments  high-risk  consumers 
have  to  make  may  be  higher  or  lower  than  those  faced  by  low-risk  consumers. 
Competitive  indemnity  insurers  offer  the  contract  that  best  balances  the  insurance 
benefits  of  lower  copayments  against  the  costs  of  the  inefficiently  high  quality 
treatment  they  induce.  I also  find  that  the  quality  of  treatment  provided  by  HMOs 
may  be  higher  or  lower  than  the  quality  of  treatment  provided  by  hospitals  serving 
patients  with  indemnity  insurance. 

The  analysis  presented  in  this  paper  provides  some  insights  regarding  the 
insurance  contracts  and  the  quality  of  treatment  that  consumers  will  obtain  under 
different  systems  of  health  care  delivery.  However,  a number  of  issues  warrant 
further  investigation.  One  venue  for  further  research  is  to  examine  the  insurance 


will  obtain  in  a multi-period  setting  when  current 


treatment  serves  to  prevent  future  illness.  Another  is  to  examine  how  the 
insurance  contracts  and  the  quality  of  treatment  consumers  are  provided  are 
affected  by  consumers'  ability  to  periodically  change  the  type  of  insurance  they 
purchase.  This  paper  assumes  that  consumers  can  observe  the  quality  of 
treatment  they  receive.  The  patient-physician  relationship  warrants  modelling  in 
greater  detail  in  order  to  examine  how  the  treatment  patients  are  provided  is 
affected  by  their  inability  to  observe  perfectly  the  treatment  they  require  and 
receive.  Imperfect  HMO  control  of  physician  activity  also  merits  investigation,  as 
do  models  that  incorporate  additional  elements  of  adverse  selection  and  moral 
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COMPETITION.  MANAGED  CARE  AND  HOSPITAL  PRICING 


Inlroduction 

This  paper  examines  the  pricing  behavior  of  for-profil  and  nonprofit  hospitals, 
focusing  on  the  impact  that  competition  and  managed  care  have  on  hospitals' 
pricing  behavior.  I use  data  from  acute  care  hospitals  in  Florida  to  seek  answers 
to  three  key  questions.  First,  does  the  pricing  behavior  of  nonprofit  hospitals 
differ  systematically  from  that  of  for-profit  hospitals?  Second,  does  increased 
competition  elicit  different  pricing  responses  from  for-profit  and  nonprofit 
hospitals?  And  finally,  does  an  increase  in  the  influence  of  managed  care 
organizations  intensify  price  competition  between  hospitals? 

Some  health  care  economists  have  argued  that  the  goals  of  nonprofit 
hospitals  include  objectives  such  as  enhancing  their  own  prestige  and  providing 
care  to  a large  number  of  patients,  and  so  differ  from  the  profit  maximizing 
objective  of  for-profit  hospitals  (Ncwhouse  (1970)  and  Dranove  (1988)). 
Dranove  (1988)  incorporates  different  objective  functions  for  for-profit  and 
nonprofit  hospitals  and  provides  an  elegant  framework  for  analyzing  the  behavior 
of  hospitals  with  different  ownership  structures.1  I extend  Dranove's  model  to 
examine  how  for-profit  and  nonprofit  hospitals'  pricing  behavior  change  as 
competitive  forces  strengthen.  The  impact  of  competition  on  hospital  prices  has 


not  allow  him  to  compare  the  pricing  behavior  of  for-profit  and  nonprofit  hospitals. 
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i mailer  of  considerable  interest  and  debate.  Some  researchers  have  argued 


that  competition  among  hospitals  lakes  the  form  of  a "medical  arms  race”  where 
hospitals  compete  to  attract  physicians  and  patients  by  over-investing  in  medical 
technology.  Indeed,  some  antitrust  courts  have  permitted  hospital  mergers  on  the 
grounds  that  they  would  curtail  the  medical  arms  race  (Dranove  and  White 
(1994)).  Lynk  (1995)  argues  that  since  nonprofit  hospitals  have  different 
objectives  than  the  for-profit  firms  typically  analyzed  by  economists,  the 
microeconomic  paradigm  that  more  competitive  markets  lead  to  lower  prices  does 
not  necessarily  apply  to  hospital  markets.  He  argues  that  nonprofit  hospitals 
should  not  be  judged  on  the  basis  of  antitrust  standards  designed  for  for-profit 
firms.  He  finds  that  nonprofit,  non-fcdcrai  hospitals  in  California  raise  prices 
when  their  markets  become  more  competitive,  while  for-profit  hospitals  lower 
prices  when  their  markets  become  more  competitive.  The  results  obtained  in  this 
paper  suggest  that  nonprofit  hospitals  in  Florida  respond  differently  to 
competition  than  for-profit  hospitals.  I find  that  prices  at  nonprofit  hospitals 
increase  while  prices  at  for-profit  hospitals  decrease  as  markets  become  more 
competitive. 

Perhaps  the  most  dramatic  component  of  recent  changes  in  the  health  care 
industry  is  the  rapid  increase  in  the  importance  of  managed  care.  Organizations 
such  as  health  maintenance  organizations  (HMOs)  and  preferred  provider 
organizations  (PPOs)  obtain  discounts  from  hospitals  in  return  for  directing  their 
cnrollees  to  the  hospitals.  Dranove.  Shanley.  and  White  (1993)  argue  that  the 
emergence  of  managed  care  organizations  has  altered  the  way  in  which  health 


providers  compere  for  patients.  While  hospitals  previously  competed  for 


well-insured  and  relatively  ill-informed  individual  customers  who  were 
insensitive  to  price  changes,  they  now  have  to  attract  managed  care  organizations 
that  have  strong  incentives  to  contain  health  care  expenditure.  Dranove,  Shanley. 
and  White  < 1 993)  posit  that  as  manoged  care  becomes  increasingly  important,  the 
effects  of  competition  on  hospital  prices  will  increasingly  conform  with  the 
traditional  microeconomic  model.'  I find  that  the  impact  that  increased 
competition  has  on  hospital  prices  indeed  depends  on  the  importance  of  managed 
care  to  the  hospitals  in  question.  I find  that  hospital  prices  in  Florida  generally 
increase  with  competition.  However,  prices  at  hospitals  that  draw  a large  fraction 
of  their  patients  from  HMOs  and  PPOs  cither  decrease  or  are  not  significantly 
affected  when  their  markets  become  more  competitive.  I also  find  evidence  that 
the  prices  hospitals  charge  patients  with  different  types  of  insurance  are  affected 
differently  as  managed  care  becomes  more  influential.  I find  that  hospitals  that 
draw  more  than  20%  of  their  patients  from  HMOs  and  PPOs  raise  prices  for  self- 
payfindemnity  patients  when  their  market  share  increases.  These  hospitals  lower 
prices  for  HMO  patients  when  their  market  share  increases.  This  suggests  that 
when  powerful  managed  care  companies  extract  large  discounts  from  dominant 
hospitals,  the  hospitals  may  respond  by  raising  prices  for  patients  who  have  less 
negotiating  power. 

The  remainder  of  this  paper  is  organized  as  follows.  In  the  next  section.  I 
examine  the  factors  that  may  affect  hospital  prices.  Then.  I describe  the  data  and 


to  test  this  hypothesis 


discuss  the  empirical  issues  that  arise  in  the  analysis  presented  here.  After  that.  I 
present  the  key  results  of  this  paper.  The  final  section  presents  the  conclusions  of 
this  analysis  and  suggests  directions  for  future  research. 

Factors  that  affect  Hospital  Prices 

Following  Dranove  (1988).  suppose  a nonprofit  hospital  seeks  to 
maximize  on  objective  function  that  includes  profit  and  output.  The  hospital  may 
value  higher  output  for  altruistic  reasons  — to  increase  access  to  health  care,  for 
example.  The  hospital  may  also  value  higher  output  because  higher  output  adds 
to  the  hospital's  prestige,  or  because  higher  output  is  beneficial  to  influential 
constituencies  (such  as  staff  physicians)  within  the  hospital.  Suppose  the  demand 
for  the  hospital's  services.  Q(P).  decreases  with  the  price.  P.  charged  by  the 
hospital.  The  hospital’s  cost  of  treating  Q patients  is  C(Q) . The  hospital  chooses 
price  to  maximize  its  utility  function: 

U = U(P&P)-C(Q(P)),Q{P)).  (14) 

Since  the  hospital  values  both  profit  and  output,  its  utility  increases  with  both 
profit  and  output;  so  U,  >0.U,  >0  where  subscript  (denotes  a derivative  with 
respect  to  the  f th  argument.1  Assume  that  both  U and  hospital  profit  are  concave 
in  the  price  charged  by  the  hospital.  A necessary  condition  for  the  hospital  to 

U,IQ(P)*PQ'(P)-C\Q(P))Q\P)]+U!Q'{P)  = 0.  (15) 


’ Notice  that  the  nonprofit  hospital  will  always  make  positive  profit  in  this  formulation  if  the 
hospital’s  valuation  of  additional  profit  becomes  very  large  as  profit  becomes  very  small.  That  is. 
the  constraint  that  the  hospital  makes  at  least  zero  profit  will  not  bind  if  U,  -*  w as  \PQ(P)  - 


t/,  = 0 for  a prom 


while  (/,  = 0 for  for-profit  hospilals).  Nonprofii  hospitals  will  lower  (raise) 
prices  in  response  to  increased  competition  when  for-profit  hospitals  raise  (lower) 
prices  only  if  increased  competition  changes,  either  directly  or  indirectly, 
nonprofit  hospitals'  relative  valuations  of  additional  profit  and  additional  output 
(that  is.  if  increased  competition  changes  U,  / U, ).  It  is  difficult  to  place  a priori 
restrictions  on  how  increased  competition  will  alter  nonprofit  hospitals’  relative 
valuations  of  additional  profit  and  additional  output.  If  increased  competition, 
particularly  from  for-profit  hospitals  that  have  an  incentive  to  target  the  most 
profitable  patients,  reduces  nonprofit  hospitals'  ability  to  finance  their  operations, 
then  it  may  increase  their  valuation  of  additional  profit.  Alternately,  increased 
competition  may  increase  nonprofit  hospitals'  valuation  of  additional  output. 
Consider  a nonprofit  hospital  that  values  higher  output  because  higher  output 
enables  it  to  increase  access  to  health  care.  If  increased  competition  for  the  most 
profitable  patients  reduces  some  less  profitable  patients'  access  to  treatment,  then 
such  a nonprofit  hospital's  valuation  of  additional  output  may  increase  with 
greater  competition. 

I find  that  prices  charged  by  nonprofit  hospitals  increase  while  the  prices 
charged  by  for-profit  hospitals  decrease  as  competition  increases.  This  suggests 
that  if  increased  competition  makes  hospital  demand  more  price  elastic,  it  may 
also  increase  nonprofit  hospitals'  valuation  of  additional  profit  relative  to  their 
valuation  of  additional  output. 

The  price  that  a hospital  charges  may  be  affected  by  the  type  of  patients  it 
serves.  Dranove.  Shanley,  and  While  (1993)  argue  that  as  managed  care 


penetration  increases,  hospital  markets  experience  a change  from  "patient-driven" 
competition  to  "payer-driven"  competition.  Under  patient-driven  competition, 
hospitals  compete  to  attract  physicians  and  their  well-insured  patients  who  are  not 
price-sensitive.  Under  payer-driven  competition,  hospitals  have  to  attract 
organizations  that  shop  on  behalf  of  thousands  of  patients  and  have  very  strong 
incentives  to  contain  health  care  expenditure.  If  managed  care  organizations 
provide  a large  percentage  of  a hospital's  patients,  they  may  be  able  to  negotiate 
lower  prices  with  the  hospital  by  threatening  to  cut  the  hospital  off  from  a large 
portion  of  its  market  The  bargaining  strength  of  managed  care  organizations' 
vis-a-vis  the  hospital  may  also  depend  on  the  amount  of  competition  among 
managed  care  organizations.  A single  HMO  or  PPO  that  controls  a large  fraction 
of  a hospital's  potential  patient  base  will  be  in  a better  negotiating  position  than 
one  of  a number  of  managed  care  organizations  that  jointly  control  a large 
fraction  of  the  hospital's  potential  patient  base.’  The  hospital's  negotiating 
position  improves  if  it  faces  little  competition  or  is  a major  player  in  the  market, 
so  its  sendees  are  crucial  to  the  ability  of  managed  care  organizations  to  attract 
enrollees.  A high  occupancy  rate  at  the  hospital  may  also  lead  to  higher  prices, 
since  higher  occupancy  rales  decrease  the  need  to  attract  additional  patients  with 
lower  prices.  Other  factors  that  may  lead  to  higher  prices  include  the  hospital's 
reputation  for  high  quality  treatment,  and  characteristics  of  its  patient  population 
that  render  treatment  more  costly. 


Empirical  Issues  and  the  Data 


This  paper  examines  the  pricing  behavior  of  hospitals.  However, 
measuring  hospital  prices  is  difficult.  In  many  previous  economic  studies 
researchers  have  used  list  prices  posted  by  hospitals.  However,  list  prices 
overstate  the  amount  of  money  a hospital  receives  because  managed  care 
organizations  typically  negotiate  significant  discounts  from  list  prices.  Some 
recent  research  has  recognized  this  problem  and  has  attempted  to  conccl  for  it. 
Dranove  (1988)  defines  price  for  private  payers  (all  payers  except  Medicare  and 
Medicaid)  as  inpatient  revenues  from  private  payers  divided  by  the  number  of 
private  admissions.  Dranove,  Shanley  and  White  (1993)  calculate  net  prices  for  a 
market  basket  of  hospital  services  from  information  on  gross  revenue  (revenue 
hospitals  would  receive  if  list  prices  were  paid),  net  revenue  (revenue  hospitals 
actually  receive),  and  the  number  of  units  of  service  provided.  Lynk  (1995)  uses 
list  prices  as  well  as  net  prices  calculated  from  information  on  hospitals'  gross 
and  net  revenues  from  all  non-Mcdicarc/Medicaid  patients. 

The  source  of  my  hospital  price  data  is  the  1996  Guide  to  Hospitals  in 
Florida  published  by  Florida's  Agency  for  Health  Care  Administration  (AHCA) 
that  lists  average  charges  billed  by  two  hundred  and  two  acute  care  hospitals  in 
Florida  for  fifieen  service  lines.7  Hospital  charges  are  the  sum  of  the  list  prices  of 
all  hospital  services  provided  to  a patient  during  a hospital  stay.  AHCA  reports 


' See  Noether  ( 1988).  for  example. 


- to  Hospitals  in  Florida  is  based  on  1994  dala.  According  10 i 
is  used  to  compile  the  1096  Guide  to  Hospitals  in  Florida  is  “widely  regarded  as  among  the  best 

to  the  accuracy  of  the  data  submitted  to  AHCA.  AHCA  reviews  the  data  for  consistency,  carries 


average  charges  that  have  been  adjusted  for  variation  across  the  state  in  the  cost  of 
goods  and  services  that  hospitals  purchase.  The  adjustments  were  made  using  the 
county-specific  Florida  Hospital  Input  Price  Index.  Since  hospitals  often  are  not 
paid  the  charges  they  bill  on  the  basis  of  list  prices,  I do  not  use  charges  to 
represent  the  prices  hospitals  can  expect  to  receive  from  all  patients.  Instead.  I 
use  information  on  hospital  charges,  and  on  hospitals'  gross  and  net  revenues  to 
compute  the  price  that  they  can  expect  to  receive  from  different  types  of  payers. 

Patients  are  classified  into  service  lines  on  the  basis  of  their  All-Patient 
Refined  Diagnosis  Related  Groups  (APR-DRGs).8  Medicare  has  defined 
approximately  470  Diagnosis  Related  Groups  (DRGs)  that  require  similar 
resource  use  in  a hospital.  The  APR-DRG  classification  system  is  a refinement 
that  incorporates  information  on  both  the  types  of  patients  a hospital  serves  (case 
mix)  and  the  severity  of  individual  patients'  sickness.  I he  APR-DRG 
classification  system  provides  about  three  times  as  many  categories  as  Medicare 
DRGs. 

AHCA  excludes  certain  types  of  patients  from  its  calculations  of  hospital 
average  charges.  Due  to  inconsistencies  in  the  way  hospital  charges  are  reported 
for  normal  newborns,  normal  newborns  arc  excluded,1*  AHCA  excludes  patients 
who  arc  transferred  out  to  another  acute  care  hospital,  patients  who  leave  against 
medical  advice,  and  patients  who  are  transferred  in  from  another  acute  care 
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hospitals  and  die  within  the  first  two  days.  Also  excluded  are  "outliers"  with 
extreme  charges  or  lengths-of-stay  (LOS).  A patient  is  defined  as  an  outlier  if 
charges  or  LOS  are  either  less  than  the  low  cutoff  or  greater  than  the  high  cutoff 
for  her  APR-DRG.  AHCA  established  cutoffs  by  first  finding  "adjusted"  charges 
and  LOS  for  patients  in  the  75th  and  25"1  percentiles  of  the  statewide  distribution 
of  charges  and  LOS  for  their  APR-DRG.'0  The  difference  between  the  values  for 
patients  in  the  75lh  and  25U|  percentiles  is  known  as  the  interquartile  range.  The 
high  cutoff  was  then  obtained  by  multiplying  the  interquartile  range  by  2.5  and 
adding  the  product  to  charges  (or  LOS)  for  patients  in  the  75*  percentile.  The 
low  cutoff  was  obtained  by  multiplying  the  interquartile  range  by  1.5  and 
subtracting  the  product  from  charges  (or  LOS)  for  patients  in  the  25th  percentile. 
Finally.  AHCA  excludes  a small  number  of  patients  whose  charges  arc  so  high  or 
so  low  that  the  accuracy  of  the  data  is  suspect.  Ihe  cutoffs  used  for  these  patients 
were  charges  less  than  SI  50  per  day  or  greater  than  S50.000  per  day. 

I also  obtain  information  on  hospitals’  ownership  (whether  the  hospital  is 
private  for-profit,  private  nonprofit,  or  government  owned),  and  the  number  of 
admissions  at  each  hospital  in  each  service  line  from  the  AHCA  data  set.  I 
combine  this  with  hospital  financial  data  from  the  Florida  Hospital  Association 
(FHA).  FHA  also  provides  information  on  the  number  of  patients  in  different 
payer  classes  treated  by  the  hospitals.  Finally.  1 obtain  county-level  demographic 
information  trom  the  City  anil  County  Sourcebook  ( I *>94)  published  by  the  U.S. 
Department  of  Commerce.  Bureau  of  the  Census. 
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Patients  with  indemnity  insurance  and  "self-pay"  patients  (patients  who 
pay  their  own  bills  in  Hill)  pay  the  hospital's  list  price  for  treatment;  so  prices  for 
these  patients  are  simply  the  charges  billed  by  the  hospitals.  To  calculate  the 
price  the  hospital  receives  from  HMO  patients.  I use  FHA  data  on  each  hospital's 
gross  and  net  revenues  from  HMOs  to  fits!  calculate  the  fraction  of  billed  charges 
that  HMOs  actually  pay."  This  fraction  is  then  multiplied  by  the  charges  billed. 
The  price  that  the  hospital  receives  from  PPOs  is  calculated  similarly. 

The  empirical  analysis  is  carried  out  on  a data  set  that  includes  prices  the 
hospital  receives  from  indemnity  or  self-pay  patients,  from  HMO  patients,  and 
from  PPO  patients.  Not  all  hospitals  listed  in  the  AHCA  data  set  are  included  in 
the  FHA  data  set;  so  no  managed  care  penetration  data  is  available  for  these 
hospitals  and  they  are  not  included  in  the  price  regressions.  However, 
information  from  them  is  included  in  calculations  of  market  level  variables.  In 
all.  managed  care  and  price  information  was  available  from  85  nonprofit,  61  for- 
profit.  and  22  local/slale  (non-fedcral)  government  hospitals. 

Managed  care  penetration  is  defined  as  the  percentage  of  a hospital's 
patients  that  are  insured  by  HMOs  or  PPOs.  Managed  care  penetration  rates  at 
hospitals  in  the  sample  range  from  zero  to  48.6%.  Almost  40%  of  the  hospitals  in 
the  sample  have  managed  care  penetration  rates  below  10%.  The  median 
managed  care  penetration  rate  is  13%.  Approximately  20%  of  the  hospitals  have 
managed  care  penetration  rates  higher  than  25%.  and  approximately  10%  of  the 
hospitals  have  managed  care  penetration  rates  higher  than  30%. 


: is  the  revenue  the  hospital  receives  otter  taking  account  of  discounts  provided  to  payers. 
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I treat  each  hospital's  county  as  its  relevant  market.  Hospitals  in  a single 
county  that  provide  treatment  in  a service  line  are  regarded  as  competitors  in  that 
service  line  and  their  market  shares  are  used  to  calculate  the  Herfindahl  index.1-1’ 
The  Herfindahl  index  {her/)  is  the  sum  of  the  squared  percentage  market  shares  or 
all  firms  in  a market.  Thus,  a market  served  by  a single  firm  has  a Herfindahl 
Index  of  10.000  (100!),  a market  with  two  firms  that  share  the  market  equally  has 
a Herfindahl  Index  of  5.000  (502  + SO2),  and  a two-firm  market  where  one  firm 
has  an  80  percent  market  share  has  a Herfindahl  Index  of  6.800  (80*  + 20*).  The 
Herfindahl  Index  is  used  to  measure  the  competitiveness  of  a market  - the  lower 
the  index,  the  greater  the  amount  of  competition  in  a market.  The  use  of  service 
lines  in  defining  hospital  markets  addresses  the  concern  that  using  general  acute 
care  services  to  define  a market  leads  to  extreme  aggregation  (Zwanziger  et  al 
I994).14  Table  3 summarizes  the  values  of  the  Herfindahl  Index  in  different 

Some  health  care  economists  have  argued  that  for-profit  hospitals  compete 
differently  than  nonprofit  hospitals.  For-profit  hospitals  may  aggressively  seek 
out  the  most  profitable  patients,  for  example.  They  may  also  provide  less  charity 
care  and  may  avoid  patients  whose  treatment  costs  exceed  the  revenue  the 


market.  Sec  Lynk  (1995).  for  example  Lynk  points  out  that  counties  approximate  the  letritorial 
units  that  antitrust  authorities  argue  are  markets  in  antitrust  litigation.  So.  al  a minimum,  the 
results  obtained  here  arc  infonnalive  in  evaluating  the  merits  of  such  litigation. 


" The  market  measures  used  in  this  study  are  service  line  specific.  Most  previous  studies  have 
used  hospitals*  total  beds  or  admissions  in  calculations  of  nuttket  measures. 

" Zwanziger  a al.  advocate  the  use  of  patient  origin  data  to  define  the  geographical  extent  of  a 
hospital's  market.  Patient  origin  data  is  not  available  for  this  study. 


hospitals  obtain  from  them,  cprofil  is  included  in  the  regressions  to  control  for 
these  possible  differences.  For  each  hospital  providing  treatment  in  a service  line. 
cprofil  is  the  percentage  of  admissions  in  the  service  line  at  all  other  hospitals  in 
the  county  that  arc  at  for-profit  hospitals.  Thus,  cprofil  measures  the  percentage 
of  a hospital's  competition  that  is  from  for-profit  hospitals.  In  addition  to 
depending  on  the  overall  competitiveness  of  the  market,  the  prices  a hospital 
charges  may  depend  on  whether  the  hospital  is  a dominant  player  in  the  market. 
mktshare  is  the  hospital's  market  share  stated  as  a percentage.  It  reflects  how  a 
hospital's  pricing  behavior  may  depend  on  its  relative  importance  in  its  market. 

I estimate  linear  regressions  that  control  for  the  service  line  in  which 
treatment  is  provided,  and  for  fixed  effects  that  may  be  associated  with  individual 
hospitals.  Hospital  specific  fixed  effects  may  arise  from  hospitals'  reputations  for 
quality,  from  the  ability  of  their  management,  or  from  factors  that  change  their 
cost  of  providing  treatment.  Controlling  for  hospital  specific  fixed  effects 
precludes  identification  of  variables  that  do  not  vary  within  hospitals.  Notice  that 
her f,  mklshare.  and  cprofil  are  defined  for  individual  service  lines,  and  so  vary 
within  as  well  as  across  hospitals.  A dummy  variable  is  included  in  the  price 
equation  for  hospitals  that  specialize  in  particular  service  lines.  ' 

Since  a hospital's  market  share  and  the  type  of  competition  it  faces  may  be 
affected  by  the  prices  it  charges,  mklshare  and  cprofil  arc  estimated  using 
instrumental  variables  in  order  to  avoid  potential  endogeneity  problems. 
Predicted  values  of  these  variables  are  then  used  to  estimate  prices  in  a two-stage 

15 1 define  a hospital  to  tic  specialized  in  a service  line  if  the  service  line  accounts  for  more  than 
30%  of  admissions  at  that  hospital. 


for  mktshare  ami 
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least  squares  procedure.  The  variables  used  as  instruments 
cprofit  include  information  on  educational  attainment,  income  levels,  and  the 
racial  composition  of  the  people  in  the  counties  in  which  the  hospitals  are  located. 
The  percentage  of  the  over  twenty-five  population  that  has  high  school  and/or 
college  degrees  is  used  to  measure  educational  attainment.  Income  levels  are 
measured  by  the  median  income,  by  the  percentage  of  the  population  that  is 
classified  as  poor,  the  percentage  of  the  elderly  population  that  is  classified  as 
poor,  and  by  the  percentage  of  people  that  fall  into  different  income  groups. 
Racial  composition  is  measured  by  the  percentage  of  the  population  that  is 
classified  as  African-American.  Hispanic.  Native  American,  and  Asian.  Other 
demographic  variables  that  are  used  as  instruments  include  the  population  of  the 
county,  the  number  of  males  per  one  hundred  females,  the  average  number  of 
persons  in  a household,  the  percentage  of  one  person  households,  and  the 
percentage  of  population  that  is  elderly.  Some  variables  that  reflect  the  general 
health  status  of  the  population  are  also  included  as  instruments.  These  include  the 
birthrate  per  thousand  residents,  the  rate  of  infant  mortality  per  thousand,  the 
number  of  community  hospital  beds  per  100.000  residents,  and  the  number  of 
active,  non-federal  physicians  per  100.000  residents. 

The  key  empirical  objective  of  this  paper  is  to  examine  the  pricing 
behavior  of  hospitals  with  different  ownership  structures,  and  the  impact  that 
competition  and  managed  care  have  on  hospitals’  pricing  behavior. 


Tables  6 through  1 1 list  the  results  of  regressions  estimating  the  price  that 
hospitals  will  charge.  The  first  regression  in  each  table  shows  how  hospitals  in 
markets  with  minimal  managed  care  ( adman  is  percentage  of  hospital  admissions 
from  managed  care)  influence  respond  to  decreased  competition  ( herj ),  increased 
hospital  market  share  ( mklshare ).  and  increased  competition  from  for-profit 
hospitals  (cprojit).  Regressions  2 to  7 show  how  pricing  behavior  changes  when 
observations  from  hospitals  with  higher  managed  care  penetration  rales  are 
successively  included.  In  each  table,  regression  8 lists  results  for  all  observations 
in  the  class  being  considered  in  that  table.  Regressions  numbered  9 to  1 5 show 
how  pricing  behavior  changes  when  observations  from  hospitals  with  the  least 
managed  care  influence  are  successively  eliminated.  Thus,  regression  numbers  1 
to  15  in  each  table  show  how  pricing  behavior  changes  as  managed  care  becomes 
successively  more  influential. 

Tables  6 to  8 report  results  of  regressions  that  pool  price  information  for 
different  types  of  payers.  The  regressions  reported  in  these  tables  include  dummy 
variables  to  examine  how  prices  for  HMO  and  PPO  patients  differ  from  prices  for 
self-pay/indemnity  patients  who  pay  list  prices.  Tables  9.  10.  and  1 1 report 
results  of  regressions  that  examine  how  prices  for  sclf-pny/indcmnity.  HMO.  and 
PPO  patients  are  affected  by  competition  and  managed  care.  Table  12  lists 
detailed  results  of  the  regression  examining  how  overall  hospital  prices  in  Florida 
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change  with  competition.  The  results  presented  in  Table  12  are  summarized  in 
row  8 of  Table  6. 16 

The  results  in  Table  6 show  that  overall  hospital  prices  (see  row  8)  decline 
as  her/  increases;  so  prices  increase  with  competition  as  measured  by  the 
Herfindahl  index.  However,  in  sub-samples  of  hospitals  with  greater  than  20% 
managed  care  penetration  prices  either  increase  or  arc  not  significantly  affected  as 
her/  increases.  These  findings  are  consistent  with  the  hypothesis  posited  by 
Dranove.  Shanlcy,  and.  While  (1993)  that  hospital  markets  with  patient-driven 
competition  are  more  likely  to  see  medical  arms  race  type  competition  that  leads 
to  higher  prices  while  markets  with  payer-driven  competition  are  more  likely  to 
see  lower  prices.  While  her/  measures  competition  in  the  market  as  a whole, 
mkishare  is  a measure  of  a hospital's  position  in  the  market.  Notice  (also  in  Table 
6)  that  hospitals  with  larger  market  shares  charge  higher  prices.  This  result  is 
largely  unaffected  by  changes  in  the  influence  of  managed  care. 

To  interpret  these  results  consider  a situation  where  hospitals  A,  B,  and  C 
are  all  located  in  the  same  county.  Assume  that  in  one  service  line,  hospitals  A 
and  B treat  40%  of  the  patients  each  while  hospital  C treats  the  remaining  20%. 
The  Herfindahl  Index  in  this  market  is  3.600  (402  + 402  + 20!).  Suppose  that  a 
fourth  hospital,  hospital  D,  now  enters  the  market  and  begins  providing  treatment 
to  10%  of  the  patients  in  the  service  line.  Assume  that  the  market  share  of 
hospitals  B and  C remains  unchanged  when  hospital  D enters  the  market.  The 
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market  share  of  hospital  A decreases  to  30%.  The  new  Herfindahl  Index  in  the 
market  is  3,000  (30*  + 40!  + 20!  + I0!).  The  regression  results  reported  in  row  8 
of  Table  6 suggest  that  prices  at  hospitals  B and  C will  increase  by  S108  ((- 
600)*(-0. 1 8)=  1 08).  while  prices  at  hospital  A will  decrease  by  SI ,252  ((-600)*(- 
0.18)+(-10)*  1 36=1252). 

The  results  presented  in  Tables  7 and  8 show  how  the  prices  charged  by 
for-prolit  and  nonprofit  hospitals  change  with  competition  and  managed  care. 
Notice  (in  row  8 of  either  table)  that  prices  at  for-profit  hospitals  increase  while 
those  at  nonprofit  hospitals  decrease  with  herf  This  result  suggests  that  increased 
competition  increases  nonprofit  hospitals'  valuation  of  additional  profit  relative  to 
their  valuation  of  additional  output.  As  mentioned  earlier,  competition  may  cause 
nonprofit  hospitals*  valuation  of  additional  profit  to  increase,  if  increased 
competition  reduces  their  ability  to  finance  their  operations. 

Tables  9.  10,  and  1 1 report  how  the  prices  that  hospitals  charge  sclf- 
pay/indemnily.  HMO.  and  PPO  patients  are  affected  by  increasing  competition 
and  managed  care  influence.  A comparison  of  the  results  presented  in  tables  9 
and  10  shows  how  increased  managed  care  influence  may  affect  the  prices 
hospitals  charge  patients  with  different  types  of  health  coverage.  Notice  that  in 
subsets  of  hospitals  with  more  than  20%  managed  care  penetration,  prices  for 
self-pay/indemnity  patients  increase  while  prices  for  HMO  patients  decrease 
when  mkishwe  increases.  This  suggests  that  when  influential  HMOs  extract 
greater  discounts  from  dominant  hospitals,  the  hospitals  may  respond  by 
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increasing  the  prices  they  charge  self-pay/indemnity  patients.  This  finding  is 
consistent  with  cost  shifting  behavior  of  the  type  described  by  Dranovc  (1988). 

This  paper  presents  on  analysis  of  the  pricing  behavior  of  acute  care 
hospitals.  1 extend  Dranove's  (1988)  model  to  examine  how  for-profit  and 
nonprofit  hospitals'  prices  will  change  in  response  to  increased  competition  in 
their  markets.  I find  that  for-profit  and  nonprofit  hospitals  do  react  differently  to 
increased  competition.  Prices  charged  by  nonprofit  hospitals  increase  as  their 
markets  become  more  competitive  while  the  prices  charged  by  for-profit  hospitals 
decrease  as  their  markets  become  more  competitive. 

Managed  care  has  an  important  impact  on  the  manner  in  which  hospitals 
compete  with  each  other.  1 find  that  overall  hospital  prices  increase  as  hospital 
markets  become  more  competitive.  However,  at  hospitals  that  draw  a large 
portion  of  their  patients  front  HMOs  and  PPOs.  prices  either  decrease  or  are  not 
significantly  affected  as  markets  become  more  competitive.  These  findings  are 
consistent  with  Dranove,  Shanley.  and  White’s  (1993)  hypothesis  that  hospital 
markets  where  payers  (such  as  managed  care  companies)  play  an  important  role 
experience  greater  price  competition  than  markets  where  hospitals  are  chosen 
mainly  by  physicians  and  their  price-insensitive  patients. 

In  addition  to  its  effect  on  how  hospitals  compete  with  each  other, 
increased  managed  care  influence  may  also  affect  the  prices  hospitals  charge 
patients  with  different  types  of  insurance  coverage.  I find  that  hospitals  that  serve 
a large  fraction  of  managed  care  patients  lower  prices  for  HMO  patients  and  raise 


prices  for  self-pay/indemnity  insurance  patienls  when  (heir  market  share 
increases.  This  suggests  that  dominant  hospitals  may  respond  to  pressures  for 
discounts  from  powerful  HMOs  by  raising  prices  for  other  patienls. 

This  paper  provides  some  insight  on  how  hospital  prices  are  affected  by 
managed  care  and  by  greater  competition.  However,  further  research  is  needed  to 
examine  additional  aspects  of  competition  among  hospitals  and  how  managed 
care  changes  the  manner  in  which  hospitals  compete  with  each  other.  The 
analysis  in  this  paper  makes  a number  of  simplifying  assumptions.  This  paper 
assumes  that  hospital  specific  effects  take  the  form  of  fixed  effects.  In  this  paper, 
calculauons  of  the  prices  that  hospitals  can  expect  to  receive  from  HMOs  are 
based  on  the  assumption  that  all  HMOs  pay  the  same  fraction  of  billed  charges  for 
every  service  line.  Calculations  of  prices  paid  by  PPOs  are  based  on  a similar 
simplifying  assumption.  The  exclusion  of  outliers  in  AHCA's  calculations  of 
hospital  average  charges  may  be  problematic  if  patients  with  high  or  low  charges 
are  systematically  excluded  from  hospitals  with  particular  market  characteristics. 
Future  research  using  better  data  sets  is  needed  to  address  additional  issues  and  to 
allow  simplifying  assumptions  to  be  relaxed. 


Table  6. 


Regression  results  for  all  Hospitals 


Tabic  7. 


Tabic  8. 


Tabic  9. 


Tabic  10. 


Tabic  II. 


Prices  Hospitals  Charge  PPO  Patients 


CONCLUSION 


Understanding  the  economics  of  the  health  care  industry  is  difficult  at  the 
best  of  times.  The  current  rapid  pace  of  change  in  the  industry  places  additional 
strains  on  our  limited  understanding  of  the  subject.  The  three  papers  in  this 
dissertation  contribute  to  our  understanding  of  some  important  issues  in  health 

The  first  paper  improves  our  understanding  of  the  two  most  widely 
observed  payment  systems  in  the  health  care  industry.  It  finds  that  while  cost 
reimbursement  for  high-cost  patients  can  eliminate  dumping  by  health  care 
providers,  it  also  alters  cost  containment  incentives  from  the  ideal  level.  The 
paper  shows  that  the  optimal  combination  of  prospective  payment  and  cost 
reimbursement  in  a mixed  payment  system  depends  on  how  highly  the  payer 
values  hospital  profit.  A payer  who  values  hospital  profit  as  highly  as  patient 
welfare  is  concerned  solely  with  efficiency  issues,  and  will  induce  ideal  cost 
containment  bv  using  (pure)  prospective  payment.  However,  when  the  payer  has 
distributional  concerns  and  values  patient  welfare  more  highly  than  hospital 
profit,  she  will  use  a mixed  payment  system  to  balance  cost 

The  second  paper  furthers  our  understanding  of  the  comparative 
advantages  and  disadvantages  of  the  traditional  indemnity  system  and  the  newer 
HMO  system  of  health  care  delivery.  I find  that  indemnity  insurers  make 
consumers  bear  part  of  the  cost  of  their  treatment  directly  through  copayments 
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and  deductibles;  and  so  do  not  provide  their  cnrollees  with  full  insurance. 
Hospitals  treating  patients  with  indemnity  insurance  compete  aggressively  for 
well-insured  patients  by  providing  them  with  inefficiently  high  quality  treatment. 

I find  that  HMOs  fully  insure  their  enrollecs  against  the  financial  costs  of 
treatment.  The  analysis  in  this  paper  also  reveals  important  ambiguities  about  the 
health  care  market.  The  copayments  high-risk  consumers  have  to  make  may  be 
higher  or  lower  than  those  faced  by  low-risk  consumers.  I also  find  that  the 
quality  of  treatment  provided  by  HMOs  may  be  higher  or  lower  than  the  quality 
of  treatment  provided  by  hospitals  serving  patients  with  indemnity  insurance. 

An  analysis  of  the  pricing  behavior  of  acute  care  hospitals  is  presented  in 
the  third  paper  in  this  dissertation.  I find  that  overall  hospital  prices  increase 
when  hospital  markets  become  more  competitive.  I also  find  that  the  influence  of 
managed  care  organizations  has  an  important  impact  on  hospitals'  pricing 
behavior.  Prices  at  hospitals  with  high  managed  care  penetration  either  decrease 
or  are  not  significantly  affected  when  markets  are  more  competitive.  I find  that 
prices  at  for-profit  hospitals  decrease  while  those  at  nonprofit  hospitals  increase 
with  competition. 

While  the  research  presented  in  this  dissertation  extends  our  understanding 
of  important  issues  in  health  care  economics,  a number  of  key  areas  remain  that 
require  additional  research  attention.  One  important  area  of  health  care 
economics  that  remains  inadequately  studied  is  the  issue  of  access  to  the  health 
care  system.  The  problem  of  ensuring  access  to  health  care  is  particularly 
important  in  view  of  legislative  measures  currently  being  considered  that  may 


adversely  affecl  some  individuals'  ability  to  obtain  health  care  when  they  need  it 


I hope  that  health  care  economics  research  in  the  future  will  serve  to  inform  this 
and  other  aspects  of  health  care  policy. 


APPENDIX  A:  PAYMENT  SYSTEMS  - PROOFS 
Proof  of  Lemma  1 : The  left-hand  side  of  equation  (2)  can  be  integrated  by  pans 
to  yield 

Jf,  (*<*)*.  (I*) 

Similarly,  the  left  hand  side  of  equation  (3)  reduces  to 

J>,(c;e)*.  (19) 

Since  the  marginal  disutility  of  effort  increases  as  effort  increases,  this  implies 
that  ere’  for  all  p<cN  unless 

*•)<*■  = 0.  ■ (20) 

Proof  of  Proposition  I:  Under  a mixed  payment  system,  the  hospital's  marginal 
benefit  of  cost-reduction  effort  is  given  by 

c*/v(e*;«)-  \cf(c,e)dc.  (21) 

A mixed  payment  system  can  induce  first-best  effort  if  there  exists  a c*  such  that 

c*F,(c*;e*)-  Jc/,(c;e*)fc  = - Jc/,(e:e*)de.  (22) 


Equation  (22)  can  be  rewritten  as 


(23) 
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c*F,(c-,e*)=- ]cf,  <c;e*  )tfc. 


Thus,  c*  under  n mixed  payment  system  that  can  induce  first-best  effort  is  given 
by 


- jc/,(c;c*)rfc 
F,(c*;e*) 

Integrating  the  numerator  of  equation  (24)  by  parts  provides 

c*F,(c*;e*)-  |f,(c;c*)dc 
‘ F,(c’;e’)  ' 

Under  a mixed  payment  system.  c*<  c".  Thus.  (25)  implies  that 


(24) 


(25) 


(26) 


a contradiction,  unless  (20)  is  satisfied.  ■ 


Proof  of  Proposition  2:  The  derivative  of  tile  payer's  problem  with  respect  to  p is 
given  by 

a(-F(p-,e(p))~ pFr(p-,e(p)]^ - f c/,(c:e(p))dc^) 

*(l-aHF{p:e{p))+pF,ip:e{p))^  (27) 

- )cf,(c-,e(p))dc^--V\e{p)^-). 

,5  fy  dp 

Integrating  (27)  by  parts  and  rearranging  yields 


(28) 


o(-F(p;e(p))  + f F,(c\e{p))dA 

+ (I  - «)(F(p;e(p))  + |F,(c;e(p))tfc^  - |/(e(  p)^). 

Recall  lhai  the  hospital  chooses  effort  to  maximize  its  profit.  The  hospital 
chooses  efp)  such  that 

jV,(c;e(p))dc- t/(e(p)  = 0.  (29) 

Since  the  marginal  disutility  of  effort  increases  as  effort  increases,  equation  (29) 
implies  that  effort  is  monotonic  and  increases  asp  increases  for  all  pe(c  c ) . 
Using  equation  (29).  (28)  reduces  to 

a f FAc,e(p))dc—*  (1  - 2a)f(p;e(p)).  (30) 

,, 

When  a = 1/2,  the  first  order  condition  in  (30)  becomes 

'j>,(c;e(p))</3.  (31) 

(3 1 ) is  strictly  greater  than  zero  for  all  p<  c".  Thus,  when  zr  = 1 /2 , p is  optimally 
set  ate".  Whenp=c'.  (30)  is  greater  than  0 for  all  a e [1/2.1] . This  implies  that 
a mechanism  under  which  all  patients  arc  paid  for  under  cost  reimbursement  is 
never  optimal.  Similarly.  (30)  is  less  than  0 for  all  a e (1/2,1]  when  p=c".  This 
means  that  a system  under  which  all  patients  arc  paid  for  prospectively  is  not 
optimal  when  the  payer  values  patient  welfare  more  highly  than  hospital  profit. 
Thus,  the  payer  will  choose  a mixed  payment  system  when  a e (1/2,1]. 
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In  general,  an  increase  in  a places  a greater  weight  on  the  second  term  in 
(30)  which  is  less  than  zero.  For  the  necessary  condition  for  maximization 
((30)=0)  to  continue  to  be  satisfied,  the  payer  responds  to  an  increase  in  a by 
decreasing  p.  ■ 


APPENDIX  B:  MARKET  STRUCTURE  - PROOFS 


Proof  of  Proposition  I.  From  equations  (10)  and  (1 1 1 

g . = H'js+q'J)  H\q'Z)  (32) 

u'ly-T -S' p“„)  u'(y-T‘ -S'  p") 

To  see  that  q'A‘  >q'Z , suppose  that  q'f  St/','-  Then,  “sing  •!*  fact  1'lal  01  a 
symmetric  equilibrium  i/y  = J ~ - 1 / 2 . that  s<  0.  and  equations  (8)  and  (9), 
Pa  > P<  ■ As  will  be  shown  in  Proposition  3,  S'  > 0:  so 
it’O '-r -S'  p"A)>u'(,y-T’ -S'  p“A).  (33) 

The  assumption  that  q'f  a q",  implies  that 

H'(s+q‘Z)>  H'(q'Z)  ■ (34) 

From  (33)  and  (34) 

H'(s*q'Z)  H\q‘Z)  ,35) 

u'(y-T' -S' p.)  u'(y-T'  -S'  p") 


(35)  contradicts  (32),  Thus,  q'i  > q'A"  ■ 

To  see  that  p','  > p'~  - suppose  that  //,'  £ p'A" . 'ITten, 

u'{y-r -S' p"A)iu'(y-r -S' p').  (36) 

From  (32)  this  implies  that 

H'(s+q'A’)  S H'(q'A").  (37) 
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So,  s+qAZqA  and  q‘A‘  > q'" . Tlicn.  using  the  facl  lhal  at  a symmetric 
equilibrium  d'A  =d‘A  =1/2,  equations  (8)  and  (9)  imply  that  pA  > p'A,  a 
contradiction.  Thus,  p"  > p'A  . 

Note  (from  equations  (8)  and  (9))  that,  in  equilibrium,  the  hospital  makes  a 
profit  of  l/H'U+qA ) per  severely  sick  patient  and  a profit  of  l/H'(q") per 
patient  who  is  not  severely  sick.  Since 

pA  > p‘‘,  u'iy-T1  -S'  pA)>  u'{y-T  -S’  pA).  So.  from  equation  (32). 
H'fs+qA)>  H'(q~).  Thus,  hospitals  earn  more  profit  per  patient  on  patients 
who  are  not  severely  sick  than  on  patients  who  are  severely  sick.  ■ 

Proof  of  Proposition  2.  Since .5  ' < I.  equations  (10)  and  (II)  imply  that 

consumers'  marginal  utility  of  income  exceeds  the  additional  benefits  they  derive 
from  higher  quality  treatment.  This  distortion,  as  measured  by  the  ratio  of 
consumers’  marginal  utility  of  income  to  their  marginal  utility  of  higher  quality 
treatment,  increases  as  8 ' decreases.  ■ 

Proof  of  Lemma  1.  When  competing  hospitals  misreport  severely  sick  patients' 
severity  of  sickness,  they  provide  patients  treatment  of  quality  q at  a 
symmetric  equilibrium,  q is  defined  so  that  pln  = ■ , — ' q 

Similarly,  q is  the  quality  of  treatment  provided  by  the  hospitals  to  a patient 
who  is  not  severely  sick  when  they  misreport  his  severity  of  sickness,  q is 


defined  so  thal  p‘“  = ~Tn~* ''  • When  a Palicnl  is  Provided  ‘rcaimenl 

H\  q ) 

of  quality  q,  the  hospital  makes  a profit  of  i/H'(s*q)  per  severely  sick  patient 
and  a profit  of  l/H'(q)  per  patient  who  is  not  severely  sick.  It  can  be  shown  that 
il  <,/'  and  that  <;  > q'".  Therefore,  a hospital’s  profit  decreases  when  it 

misreports  the  severity  of  a severely  sick  patient's  illness.  Its  profit  increases 
when  it  misreports  the  severity  of  sickness  of  a patient  who  is  not  severely  sick.  ■ 
Proof  of  Proposition  3.  When  insurance  companies  do  not  require  copayments 
(that  is  when  S ' -0).  u(y-T -S'  pm)  = u[y-T  -S'  p“).  and  q'"  <q  .so 
that  (IC-N)  is  violated.  ■ 

Proof  of  Proposition  4.  The  results  in  Proposition  4 follow  front  the  data  listed 
in  Table  I ■ 

Proof  of  Proposition  5.  The  first  order  necessary  conditions  with  respect  to  HMO 
A's  choices  of  payments  and  treatment  quality  for  severely  sick  patients  can  be 
expressed  as  equations  (38)  and  (39).  respectively. 

-q';])+d'A-o.  (38) 

i +(!-/')[  r;-  -q-;i)  -«/■  =0.  (39) 

Similarly,  the  first  order  necessary'  conditions  with  respect  to  HMO  A’s  choices  of 
payments  and  treatment  quality  for  patients  who  are  not  severely  sick  can  be 
expressed  as  equations  (40)  and  (41 ).  respectively. 


-?^]+o-/')K’ -?"])-</;=() 


ns  (38).  (39),  (4 


hv+i'a) = H\q';) = «'(>  - r;1)  = «'(>' - 

From  equation  (42),  JJ*  = F";  so  both  t) 
Also  from  equation  (42)  both  types  of  ce 


tt  d\  = 1/2,  equations  (39) 


(43) 


ff,(*+rt*)P3-/v;-(i-/,w]-'- 


s. and  q‘|  and?"  di 

d q"  and  «T  do  r 


s.  Then,  the  left  hand  sides  of  equations  (43)  and  (44)  do 


increase  with  /,  a contradiction.  Thus.  7 \ increases,  and  \ and  </,  decrease 
with  i.  Since  an  increase  in  r affects  HMOs'  choices  identically,  it  does  not  alter 
the  number  of  the  HMOs'  enrollces  as  long  as  all  consumers  continue  to  contract 
with  one  of  them.  The  changes  in  premia  and  treatment  quality  then  result  in 
higher  HMO  profits  as  / increases.  ■ 

Proof  of  Proposition  7.  Proposition  7 follows  from  Propositions  3 and  5.  and 
from  the  data  presented  in  Tables  1 and  2JI 

Proof  of  Proposition  8.  Proposition  8 follows  from  the  data  presented  in  Tables 
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